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PREFACE. 



It lias been my endeavor, in the following pages, to 
treat my subject in a plain, simple manner, so as to 
enable the fai-mer to distinguish between the different 
species of grass by means of the descriptions given, and 
to awaken an interest in the pursuit of the subject, 
treating cursorily of the natural history of the grasses, 
and indicating to the reader the vast field of study which 
lies open to him in this department. 

The illustrations, which will be found to be very cai-e- 
fnlly and accurately dra'wn, will tend to render the under- 
standing of the test more easy, and thus make interesting 
to aU much that would be attractive only to the scientific 
student of botany if they were omitted. 

In looking at the subject in its economical aspect, I 
have tried to give all that is known to be of value, and 
have presented the conclusions of practical men in regard 
to points about which the opinions of individuals 
actively engaged in agricultui-e differ. It has been my 
object, in a word, to give the work an eminently practical 
chai-acter, and not to make it merely a collection of doubt- 
ful theories and vague generalities. It must be left to 
the reader to determine how far I have accomplished this 
pui'pose. 
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The locd names of many species of grass are so 
numerous that I can hardly hope to have given them all, 
in every case, though what are known to me I hare given 
as synonyms. Should the work meet with such favor as 
to call for another edition, I shall attempt to make it less 
imperfect in this respect. 

It may not be in-elevant to xemai-k here that but little 
is known of the real economical value of some of the 
grasses which I have described, and it is by no means 
impossible that many of our wild grasses which we now 
look upon as almost worthless, may be found at some 
future time to possess valuable nutritive qualities, and 
thus be added to our list of grasses which may be 
profitably cultivated. 

It seems to be altogetlier unnecessary to multiply 
authorities, either here or in the body of the work, to 
prove the importance of the subject. Perhaps the most 
forcible expression of opinion on this point may be found 
in the French writer who assorts that the term grass is 
only another name for beef, mutton, bread and clothing ; 
and in the Belgian proverb — " No gi'ass, no cattle ; no 
cattle, no manui-e ; no manure, no crops ! " For myself I 
can only say that if my researches, — imperfect as they 
doubtless have been, — shall have the effect of creating a 
moi-e general interest in the subject, and leadmg to more 
careful inquiry and more general and accurate investiga- 
tion, I shall be amply rewarded for any labor I may have 
undergone in the preparation of these pages. 

C. L. i\ 

Boston, Feb., 1857. 
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GRASSES AND PORAGE PLANTS. 



I propose to speak of the grasses, a family of plants the 
most extensive and the most beautiful, as well as the moat 
important to inaiikind. It embraces nearly a sixth part of the 
whole vegetable kingdom ; it clothes the globe with perpetual 
Terdure, or adorns it at fixed seasons witli a thick matted carpet 
of green, none the less beautiful for its simplicity, and it nour- 
ishes and sustains by far the greater part of the animals that 
serve us and minister to our wants. 

When we consider the character of our climate, and the 
necessity of stall feeding during five or six months of the year, 
for which we are dependent mainly on the grasses, we shall see 
that in an economical point of view, this subject is one of tlie 
most important that can occupy the farmer's attention. 

The annual value of the grass crop to the couHtiy, for 
pasturage and hay together, is not less than $S0OjO0O,000. 

I shall endeavor to give a brief account of the natural history 
or description of all the useful grasses found in our fields and 
pastures, partly because it is essential to a complete under- 
standing of the subject, and partly because there is at present 
no popular treatise on the subject within the easy reach of our 
farmers, and something of the kind is needed for reference ; 
but I shall confine myself mainly to a plain and practical treat- 
ment of the subject, makmg such suggestions as I thmk may 
be useful, on tlie cultivation, cutting and curing of the gi'asses 
for hay, the comparative value of the different varieties, and 
the general management of grass lands. 

This sxibject, familiar to me from my cai'liest recollection, 
has occupied my attention almost exclusively, during the past 
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2 GRV^^F^ VND FOKAGE PLANTS. 

yoii "Witlmi this pctiod I have been able to make an esten 
sive collection, emhiacmg nearly all the varieties of oiir New 
England gtisbCi, for pieservation in the Agricultural Museum 
coniiectod with my office. 

The glasses aie vaiiously divided, classiOcd and arranged. 
They aie sometimes designated as natural or artificial; the 
foimdr compiising all the true grasses, — that is, plants witli 
long, Bimple, n-urow leaves, each leaf having many fine veins 
or lines lunnmg paiallbl witli a ceiiti'al prominent vein or mid- 
iib, and a long sheath (Fig. 1.) divided to the hase, which 
seems to clasp the stem, or through which the stem seems to 
pass, the st«m being hollow, with very few exceptions, and 
closed at the nodes oi joints ; and the latter — the ai'tifieial — 
compii&ing those plants, mostly leguminous, which have been 
cultivated and used like the grasses, though they do not 
properly belong to that family, such as the clovers, sainfoin 
and medic. In common language the term is often used in a 
sense not strictly proper, being not tinfrequsntly applied to any 
herbage which affords nourisliment to herbaceous animals, 
including, of course, not only many leguminous plants like 
clovers, but some others which would more properly be called 
forage plants. 

But in botanical language, and speaking more precisely, the 
grasses, Graminem, embrace most of the grains cultivated and 
used by man, as wheat, rye, Indian com, barley and rice, all 
of which will be at once recognized as having leaves and stems 
very similar in shape and structure to most of the plants popu- 
larly called grasses. 

As the general appearance of plante is often greatly modified 
by climate, soil and modes of cultivation, it is important to fix 
upon certain characteristics which are permanent and unaltered 
by circumstances, by means of whicli the particulai- genus and 
species may be identified with ease and certainty. It is evident 
that these characteristics could not be simply in the leaves, or 
the stems, or tlie size of the plant, because there will be a great 
difference between plants growing in a poor, thin, sandy soil, 
and others of the same species on a deep,, rich loam. Bota- 
nists have, therefore, been com.peIled to resort to other peculiari- 
ties to distinguish between different species ; and the terras used 
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NATURAL HISTORY. 5 

to express these, like the terms used in other departments of 
natural history, are technical; and hence, in detailing, the 
natural history of the grasses, the use of technical language to 
a greater or less extent, cannot be avoided. I shall endeavor, 
however, by the use of plates and synonyms to bring the de- 
scription of species within the easy comprehension of every one 
who ■will carefully exaniine the subject. 

The flowers of the grasses are arranged on the stem in spikes, 
as where they are set on a common stalk without small stallcs 
or branches for each separate flower, as in Herds-grass, (^phleuiti 
pratense,') or in panicles, or loose subdivided clusters, as in 
orchard grass, (dactylis glomerata.'^ A panicle is said to be 
loose or spreading, as in redtop, (agrostis vulgaris,') when the 
small branches on which the flowers are set, are open, or ex- 
tended out freely in different directions ; it is said to be dense, 
or crowded or compressed, wlien the brandies are so short as to 
give it more or less of the spike form. 

The spikelets (Fig; 2) have a calyx, (Pig. 4) containing one, 
two or more florets, (Fig. 3.) This whole arrangement will 
be seen in Fig, 1, which represents a stalk of the common 
annual spear grass, (^poa annua,) a plant familiar to every one 
as often troublesome in gravel walks and on hard, dry soils. 
Here the joint, the stem or culm, clasped by the sheath of the 
leaf, the leaf itself, the ligule and the spikelets, all distinctly 
appear, and the reader will do well to make himself familiar witlt 
the few technical terms used by a study of this figure, ui con- 
nection witli Fig. 2, where tlie spikelet is so magnified as to show 
the florets and the calyx very distinctly, all of which are generally 
very easily seen with the naked eye, and Fig. 8, showing a floret 
still more magnified, with its two palete, tlie outer palea being 
tlie longer and generally keeled, — that is, havuig one, three or 
more longitudinal ribs, often having on the back, base or siim- 
mit, an awn or beai'd of different lengths, as in the oat and 
brome grasses, the inner palea with two , separate fringed ribs, 
oach on a fold at the side. The calyx, bract or outer scale of 
the spikelet, is shown very much magnified in Fig. 4, composed 
of two glumes, the upper and lower, the upper glume being the 
larger. One or both of the glum.e8 are 8om.etim.es wanting. 

In Fig. 5, is shown the pistil magnified, consisting of the 
nectary, composed of one or two fleshy scali3s, (in some plants 
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6 GRASSES AND FORAGE PLANTS. 

of this family botli on one side, in some, entirely wanting,) and 
the germ, ovary, or seed bearing portion of the pistil. The 
stamens are . also seen in the same figure, consisting each of a 
bag filled with a fine powder or pollen, supported upon a stalk 
or filament which is analagous to the stalk or stem of a leaf, 
while the hag which holds the pollen, called the anther, corres- 
ponds to. the blade or body of 'the leaf. These are essential 
parts of the flower. At a particular stage of its growtli, the 
anther, bursting, scatters its pollen, some of which, lighting 
upon the summit of the stigma, is said to fertilize it, wlien the 
new seed begins to enlarge, and a germ is formed capable of 
producing other plants.* Tliis process is very apparent to the 
observation of the farmer in the ease of Indian corn, on which 
the pollen is so abundant tliat it may be shalien off in eloxids. 
It falls upon the stigmas or " silks," one of wliich is attached 
to each embryo seed or germ ; and without tliis particle of pol- 
len, tlie seed would not be capable of attaining maturity. The 
same is seen less palpably in the otiier grasses, as, for instance, 
in Herds-grass. The same arrangement occurs in this whole 
family of plants, though it is more evident in Indian corn, on 
account of its size^ than in the smaller grasses. The anther, as 
will bo seen, consists of two cells — ^very prominent and hanging, 
supported on the long, slender filaments, and forked or divided 
at the end. Tlie two sliort and smooth styles rise from the 
summit of the ovary, and the stigmas are feathery or rough, 
sometimes branched or compound. Only one seed is contained 
in each ovary, and eacli seed is covered, when mature, witli a 
thin husk or hull called the pericarp, which originally formed 
the germ or ovary ; and the ripe seed or fruit is only the ovary 
arrived at matiirity. The substance or albumen of the seed of 
all the grasses is mealy or farinaceous, as wheat, for instance, 
or rye, or Indian com, which are most used as seeds, on account 
of their size and productiveness. 

Tlacse are the prominent characteristics of this great and 
universally diffused order of plants, constituting, as it does, the 
chief support of animals as well as men. They belong, as has 

• The germ is the first part of the seed, tliat is distinetly formed, and hence, 
if Indian corn is plucked while " in the milk," or in a green state, fit for 
hoiling, it will germinate the next year as we!! as if it were allowed to ripea. 
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NATORAL I-TLSTOIIY. 7 

been seen, to other plants than those commonly called grasses, 
the order graminese, as I have already stated, embracing the 
grains, as ■wheat, barley, rye, and many others, while it does 
not include the clovers, winch properly belong to the order of 
leguminons plants. 

These characteristics, or at least tlie most important of them, 
will be very easily kept in mind, as the long, narrow and lance 
shaped leaves, and the mealy nature of the seeds whieh makes 
nearly the whole family valuable and nutritious ; biit in study- 
ing the distinctive characteristics of the different species and 
varieties particularly valuable or interesting to an agriculturist- 
as forage plants, ifc will be necessary to depend more upon the 
technical terms akeady refeiTed to, though these will be avoided, 
or explained in the context as far as possible. 

It will have been observed that considerable importaaee is 
given to the flowers and seeds as distinguishing characters of 
the grasses. It will often be found difdcult from the mere 
external appsarance of a variety of grass to determine to what 
species, or even to what genus it belongs, so great is the resem- 
blance between the different species of this class of plants ; but 
with the aid of a small magnifying glass there will very seldom 
be much difficulty in determining the species, especially if the 
plant is taken while in blossom. Indeed, it will often be pos- 
sible to arrive at a conclusion from an mspection of a few of the 
more evident characters. 

I shall limit myself mainly to a description of those species 
which it may be for tlie mtcrest of the farmer to cultivate, or 
at least to encourage in his pastures, with such others as should 
he known to be avoided. 

In the arrangement of Epceies I shall follow mainly the a&tii- 
ral order adopted by Professor Gray, to whom, as well as to 
many others, I am indebted for no small assistance, in studying 
the specific characteristics of many of the specimens collected 
and presented in the followmg pages. 

The reader will find that a frequent reference to figures 1, 2, 
3, 4 and 5 will greatly aid him in becoming familial- with the 
technical terms applied to the organs or parts of the flower 
which it is desirable to understand, and by means of which he 
will soon learn to distinguish the different species more readily. 

In giving the scientific names, the first word that occurs in 



dbyGOOgIC 



8 GRASSES AND FORAGE PLANTS. 

parenthesis is the name of the genus ; the second, that of the 
species ; as for instance, in Herds-grass, (^phleutn pratense,') 
phleum is the generic name, pratense tlie specific. A genus 
often contains many species. 

Tlie grasses ■wliich are described more or less minutely in the 
followinf!; pages, are named in 
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<^.™nN^e. 


Botanical Name. 


Time of 


Wild or 


P..o.^owtl,, 


IU«Orass, . . . 


Lecr^orjzoides, . 


AognW, 


wild, 


Low mt placM. 


Wlilto Gross, . 


I*erflis nrginlcft, . 


Augnst, 




Kemp woods. 


Indian Kioc, . 


Ziiiniaoquatlwb, . 


August, 




Borders of Btrsunt 


MBdowrostaU, , . 


Alopecncns praten^s, . 


Mar, . . 


cnltiY'a, 


Fields ™dp=Btiirm. 


BlwiUng roitsU, . 


Alopeanrus gentailataB, 


Jolr.AuB, . 


wild. 




aeadaFOBbJl, . . 


Alopecums oeresdE, . 


July, . . 


" 


Fields und pBStune. 


*aa Water FoslnU, 




June to Ahe- 


'■ 


InwelmoaaowB. 


Tfmothy, orllenls-SMas, 


Phlenm pratense, 


JUM, Julj, 


eultlv'il. 


I'iolda End pastures. 


RushSrasB, . 


Vllfil=^Era, .■ . 




wild. 


Dry sandy soils. 


Late Dmp-sceil, 


Sporobolus SMOtinna, 


September, 




Wet sands. 


Beajop, . . . . 


Agrostiafalgarls, . 


July, 


cnlU.'d, 


Fields and pastures. 


EDgliBh BCDt, 


AKtoaSa alliB, 


July, 


" 


WieXii 3Dd paatnres. 


Eiqrin, . . . 


Agrostis BtolociferB, 


July, . . 


" 


Moist meadowa. 


Brown Bent, . . 


AgroafiB =n,nina, . 


Jnnc, July, , 




Fields andpaatnr<8. 


TicWo Grass, , . 


AgtCpgtL'i BQB.bm, . 


June, July, . 


wild, 


Old fields. 


SoatheniBent, . 


Ag[ssti3disp»r, . . 


July, . . 


culUv-a, 


Kdii, pastures. 


AnDBBlBtardQraas, 




June, July, . 


Triid, 


Near Hic coast. 


Wood-reeil OnitiB, . 


Cinnianmainacep, . 


JnJy,AnEU6t. 


" 


ShaSy swimpa. 


Hlmblswm, , , 


Mohleaberpa diffusa, . 


Augasl, Sept, 


" 


]>r, hills, woods. 


Meiioaa Muhlenbergla, 




AnguBf, 


" 


low scoiraiis. 


Sjlvan Muhlentiergto, 




Augoat, Sept. 


" . 


Kocky woods. 




5Iuhlei,l»rglasc.br>lJte™, 


Aunnat.Sepl. 


" 


Open Eoeky woods. 


gli, . . . 




Augu.t,3eBt. 




Open rocty woofla. 


Awnea Brachyelytrnm, 


Brachjeljtrnm Brislatuin 


June, . . 




Rooky wcoda. 


BlueJomtQi^ss, . 


CalJfflagHPStis Canadenai 


July, . . 




Wei Brounds. 


GtalKHBBmiUKee*, 


OBlan»gro=U>=o.«t«ta, 


August, 




Wet Krounds- 


Beach Graas, Sea Il«ed, 




Augnat, 


Wild and 


MfMns aanda. 


rprlghtS«aLjm*,Qraaa 


BIjmuB^enMiliB.. . 


July, . 


™ltiT'd; 


Drifting aantls. 


M0nnfc.inBl«, . 


OrjiOp^a melanocarpa, 


Augnrt, . 


wild. 


Rocky woods, 
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C_K=^. 


Boiamcal Name. 


Time of 


S.°d^ 


Plase of growth. 


Po»tt,«G™«. . . 




^r^ 


■wild, 


Dry sandy woois.' 


Poverty Qiasa, 


Arislida dicholoma, . 


September, . 




Sanay fields, pine 


r«sh Water Corf Grass, 


Spartinaojnosnroiaes, 


August, . 




Banta'^TtreamB. 


&dtR«il Grass, . . 


SparUna polystaoliya, - 


Auguet, . 


.. 


Brs«kishniarslias. 


imahSaltOHss, . . 


Siiarlii.ajiiMoa, . 


Auffa>t, 


■' 


a^tmarehes, beaches 


SsieUarshCrasB. . . 


SpBTlloa Btriola, . 


Auffcat, . 




Sea eoast. 


Bsnd6r»™, . , , 


Toeosids purpurea.. 


August, Sopt. 




D17 sands on tHe 


Oichard Qrti£B, 


Kactjlis gtomerata, 


June, 


eulily-a, 


Plelds and pastures. 




Bitonla Penosylvanioa 


June, . . 


wUd, 


Moist woods. 






Julj, - . 


" 


Wet b^. 


Obtuse Spoit Grass, 


GljceriB obtosa, . 


AoBUSt, , 




Borders of ponSs. 


LODK Panidea Manni 


Glyceriaelougata, . 


June, July, . 




Woods and swamps. 


Meadow Spear Grass, 
Pale Manna Grass, , 


Oljeeriinerrati, . 
Qljcerfa palUdi, . 


June, Jnly, . 
July, . - 


wild and 


ShalloTwater. 


Spike Girass, . . 


Briaopj-rmn spicatum, 


August, . 




Salt maishos. 


June Grass, . . . 


Poapfataials, . 


June, July, . 


CUltiY'd, 


Bields and pastures. 


BlueOrsM, . . 


Poa compressa, . 


July, August, 




Bry road sides and 
Pields and paatnrea. 


Annual Spoar Qraas, 


PoB, annua, . . 


ApriUoOei. 


wild, 


BoDgk Stalked Meadow 


PosMtMs, . 


July, . . 


cnltiVd, 


Fields and pastures. 


Wood IteadoiT Grass, 


Poauemcralis, . 


June, . , 


wild, 


Fields and p»stur^. 


Sea Spear Grass, . 


Poa miuailnm, 


July, . 




By the sea side. 


Waiy Mf adow Grass, 


Poaflullacs, . . 
Poalaia, , . 


June, . , 
July, , , 




Moist^and muddj 
High rocty hlilB. 


Water Spair Grass, 


Peaaquaaea, . 


August, . 




In wet soils. 


Bowl Meadow, 


PoaBerotina . 


July&Ai«, 


enltiv'd. 


In wet soils. 


CreeiJDg Meadow, . 


Erogrostls reptans. 


July & Aug. 


wiia, 


Sandy ri?«r banks. 


Stnmg-E(4iiled Meadow 
SlendorMsadow, . 
(JoaJiinB Gross, 


Drsgrostis pllosa, , 
BrLa, media, . 


Aug. & Sept. 
August, . 




Sandy fields, road 
Sandy ani gravelly 


SmaJUftsoueGrMs, 


Eeatmifut^Mlla, . 


July, . . 




Drj slerilo soils. 


Sheep's Bescue, . 


FestucaoYl™, . 


June, . . 


cultiy'd. 


High pastures and 


Meadow Bascue, . 


Feslnei pratensis, . 


June, . , 




Fisld^ !nd pasture. 


TaJlFeseoe Grass, . 


restoeaetallor, . 


June, Jnly, . 




Fields and pastures. 


Hard Vescae Orass, 


leatuM, duriuscnla. 


June, . . 




Fields and pastures. 


Gedre^.Gra8», . 


PcBtu,:arubr^, . 




wlM, 


Sandy plaoes by the 


Blender reseue, . 


Ifestnca loUaeea, . 




eulHv'd, 


Hoist ^eadows, pas. 
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Table I.— Contiimed. 



«_.»... 


Botmical Kama. 


Blossoming. 


Wild or 


Place of growth. 


Sodding FeaciM, . 
Cmtea Dog's Tail, . . 

Smooib BrojUB Grass, . 
SrflClws, . - . 
WIMCheas, . 
Fringed Bromo Gres3, . 
KwdonBtonie, . , 

Ilallai. Rje OrnsB, . 
Scarfed Darnel, . . 
Maaj-flowered Darnel, . 
Coudi, or Twitch Grass, 
Equirrol-taUOtsss, . 
Lyme Grass, . 

Blsnder Halrj- Lyme, , 

Wood H«r Grass, . . 
Hassock Qsun, 

IIOTOJ Oat GlBSS, . 

TallMeaaowOatGraaa, . 
Meadon Soft dissx, 
OceopiT^ SoB Grass, 
Seneca Grass, . 
9Teet-Bcoutod Yeroal, . 
BeelOanaryOrass, 

CODuiLOQ Canary GrMs, . 

MiUetfliMS, . 

Bait} eisnacr Paspaliun, 

SleBder Crab Gross, . 


Fostacannlans, . 
Cynoanrus crialatus, 

Biiimus racenjQsua, 

Eromus dlis,tus, . 

Ptosgnilte? eommunla, 
Lolinni peienno, . 
LoUom IlaUcnm, . 

Triti^umrepena, . 
Hordcumjubatiun, 
EljmuB Yir^nlous, 

Eljnius atrlatuB, . 

Airicffispilosa, . 
Trisetum molils, . 

H^ZTianatua, '. ! 
llolcus mollis, . 
Hlorocmos*or«.Us, 

Phalaria amudinacea, 

FLA^ Caaai'lenslG', . 
i^anicum filtfcrme, . 


Jniy, . 

Ju„o, July, 
July, Aug. 

Ecplember, 

June, . 
July, . 
June, July, . 
June, July, , 

July & Aug. 
August, . 
July, . . 
July, . 

June, July, . 

July, , 
Jul,, . . 

July, , 
July, . 

May, . , 
May,Jnn9, . 
July, . 

July, Angnet 

AiMsnsl, . 
Angust, . 


^ 


dd, 

ItH'd, 

ItiT'd, 


Kocky woods. 

Floiaa and pastures. 

Fields, and in grain 

QrairMas. 

Fields and pastnres. 

Diyoponwooaa. 

Kooky bUia, woods. 

Swamps ana eflgcs of 

Gr^ fields. 

Sleltls and pastures. 

Fields and pasture. 

Banks of riteiB. 

KlTsr baiika. 
Molat rooky itooOs. 

Marsliy wet bottoms. 
Drypa.^tures. 
Kocky dyer banta. 

Pastures. 

Flelcla and paaturea. 
FbUa and pastures. 

Damp pold woods. 
Sanaj fleldlB by th. 
Dry sands on tbe 
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Table I, — Continued. 



c™«»-.. 


.„„,..„„.. 


■SiK„ 


7Z". 


Pla*e of growth. 


amooai Ciali Grasa 
Fii^r Grass, . 
jLgtoElila-iike Panic 
ProUfio Psnfc Grasa 
II.Lr Stalked P«lc 
till Smooth Panic, 
Brtad-leavei Panic 

Bristly BoiliJl, 

Hngc^pikcawoo 
Purple-wood Gross 
Intllaii Grass, , 
Indian MiUet, 
UungariB«Mntct, 
Chinese Sugar Can 
Red Clover, . 
While Clover, 
Laoera, , . 
Sainfoin,. . 




Psnlcum glibnim 
Panicum sungulnal 
Panloum agrostoid 
Panlcum proUfei'u 
Pinleumcajlllare 
Psjilcnm vli^tum 

Panlcumcrus-ealli 

^lariaglauca, 
Setaila vMais, ■ 
aclaililtolica, 
Cenohras Iribuloia 
Tripeacum toetj- 
Andropogon furoi 

Soi^hmn tuts-ns, 
SorghBinTnlsaK, 

Sorghum eBooharal 

Meaicago Batiia, 
Hedjaamm onobr 


'i ■ 
ea, 

U!, 
Chi! 


August, Sfpt. 
Aug, Ifl Oct. 
Jul;, August, 
JHIT, August, 
AnguBt,3tBl, 
August, . 
June, July, . 
August, Sept. 
JU]J,AUK. . 
July, . . 
July, Aug. . 
Juiy,Av«. . 
AuEDst, . 
August, . 
September, , 
JulytoS^pt. 

July, . . 
June, July, . 
Maytofept. . 
June, July, . 
Juue, July, . 


wild, 

I 

culUv'd, 
wild, 


Fields and wasto 

Ne^c^tei' fields and 
gttrtem,^^ ^^ 

BnSmarriJea. 
Dry sandy fiolda. 
Moist saudy Boils. 

EicH cullivated 

Cultl™ted fieias, 

gauds near the coaal. 
Moist places on «ia 
8ter1i^™ky hills. 
Sterile, sanity plains. 
Drysfils. 

rleias and gardens, 
rielda and pastncca. 

rieids and pastures. 



Sice Grass, Out Grass, jPai^e Rice, (^Leersta oiyzoides,') 
gi'ows very common in wet swampy places. Stems from two to 
tliree feet high, panicle erect, spreading with rough, slender 
branches, leaves narrow or long, sheaths exceedingly rough and 
sharp to the hand, drawn from the end hackward. Florets oval 
and white, apilcelets flat. Flowers in August. Native of the 
Levant. Name from Leers, a German botanist. 

It is a beautiful grass, said to be useful at the South, where it 
is cultivated to some extent, and may be cut several times in a 
season. It is said there to make a valuable hay. Here it is 
regarded ae a weed, and thorough draining will destroy it. The 
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flue specimens of this grass in tlie State cabinet, were obtained 
at Westborough. 

White Geass, Virginian Cut Geass, (^Leersia virginica,') 
is rather smoother than tlie preceding; panicle oblong, spiked, 
flowers considerably smaller — white ; found in damp woods. 
Flowers in August. Native of North America. 

Indian Eice, or Water Oats, (zizania, aquatica,') is also 
found in swampy borders of streams, in shallow water, and on 
the borders of ponds, and is common. It grows from three to 
nine feet In height, -with flat, long, lanceolate leaves. Flowers in 
August, and drops its seed, when ripe, at tlie slightest touch. 
This furnishes food for water fowls, and was also used by the 
aborigines for food. Native of North America. 

Meadow Foxtail, (alopecurus pratensis.') Generic char- 
acteristics : Spilielets, one flowered, glumes compressed and 
keeled, united at the base, lower palea awned on the back, 
upper palea wanting, stamens three, styles generally united, 
stigmas long, panicle compressed into a cylindrical spike like 
the tail of a fox, from which it derives its name. Native of 
Great Britain. 

The specific characters are, an erect, smooth stem, two or 
three feet high, with swelling sheaths, spikes cylindrical, obtuse, 
equalling the sharp, cone-like glumes, awn twisted and twii^e the 
length of the blossom. The spike not so long as that of Timo- 
thy. Flowers in May, in fields and pastures. Perennial — intro- 
duced. Fig. 6 shows the root, stem or culm, and spike of this 
grass, and Fig. 7 the blossom somewhat magnified. 

The meadow foxtail closely resembles Herds-grass, but may 
be distinguished from it as having one palea only. The spike 
or head of meadow foxtail is soft, while that of Timothy or 
Herds-grass is rough. It flowers earlier than Timothy, and 
thrives on all soils except the dryest sands and gravels. It is 
common in some sections of this State, as the western part of 
Worcester County, where it is disliked by many farmers as a 
field grass, being very light in proportion to its bulk. 

It is a valuable grass for pastures, on account of its eaily and 
rapid growth, and of its being greatly relished by stock of all 
kinds. The stems and leaves are too few and light to make 
it so desirable as a field crop. It thrives best on a rich, 
moist, strong soil, and the quantity of its nutritive matter when 
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raised on such soils is consider- 
ably greater than on sandy soils. 
As a pasture grass, its luxuriant 
aftermath, being in value nearly 
one-fourth greater than its first 
spring growth, recommends it 
still more highly. In this respect 
it is superior to Timothy, the 
afteimatli of which is generally 
but ilight. For lands designed 
to bo laid down to permanent 
pastuie it -will make a prominent 
pirt of the seed. Where it 
occurs m fields, it loses largely 
1, Its nutritive value if cut in the 
i blossom It is regarded in Eng- 
land as one of the most valu- 
able of the native pasture grasses, 
foiming there a very considerable 
\ portion of the sward, vegetating 
i with great luxuriance, and start- 
ing up vigorously when eaten off 
by stock, producmg seed in abun- 
dance, and enduring any amount 
of forcing and irrigation. It does 
not acquire its full perfection and 
hold of the soil until tlu:ee or 
four years after being sown. The 
aftcrmatli exceeds the flowering 
crop in quantity as well as in 
iig a Meidow rosi ii nutritive matter. The grass loses 

seveutj pel cent of its weight in drying, and the hay contains 
about sixty-seven liundredths per cent, of nitrogen, 

The seed of meadow foxtail is covered witli tlie hualts of tlia 
flower, soft and woolly, wlule the larger valve is ftiniished with 
an awn. There are five pounds of seed in a bushel, and 76,000 
seeds in an ounce . An insect attacks the seed while it is forming, 
and it is also subject to blight, and hence the seed is some- 
what difficult to procure and is held at a high price, Wc have 
many grasses superior to it for cultivation, but for permanent 
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it is superior to Timothy, which is not a suitable pasture 



Slender Foxtail, (alopecurus agreshs ") fFig 8.) This 
grass is rarely found here, never, indeed, ex<jept when intro- 




P^. a. Slendod PoKtaiL Kg. 11. Koating Poxtail. 

duced in foreign seed, and therefore, scarcely deserves a detailed 
description. It is recognized by its long, slondor panicle, taper- 
ing at each end, and the long awn whicli projects far beyond 
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the palea, (Figs. 9 and 10.) It is distinguished from the 
common meadow foxtail by ite slender panicle, its larger spike- 
lets, its larger ligule and the roughness of the stem and leaves. 
It possesses no particular agi'icultural value. Flowers in July. 
Annual. Native of Great Britain. 

Fi,OATiKG Foxtail, (alopecurus genieulatus.') Stem ascend- 
ing, bent and forming knees at the lower joints, as shown iu 
Pig. 11 ; awn projecting beyond the palea, {Tig. 12,) which 
is rather shorter than the obtuBS glumes ; anthers linear, upper 
leaf as long as its sheath ; root perennial, fibrous, joints smooth, 
long and narrow, of a purple tinge ; leaves flat, sharp, roughish 
on both sides, serrated on the edge. Inflorescence simple 
panicled ; spikelets numerous, compressed, erect, with a one 
a^vned floret as large as the ealys. Fioret of one palea, awn 
slender. Found in moist meadows, ditches, ponds and slow 
streams, floating on the water. It is distinguished from meadow 
foxtail in liaving the upper sheath about the length of its leaf, 
and by the projecting awn, while in the meadow foxtail the 
upper sheath is more tlian twice the length of its leaf. Flowers 
in July and August. 

It is a grass not much relished by stock of any kind, while it 
yields but a small amount of herbage. 

The "Wild Water Foxtail, (alopocurus aristulatus,') also 
grows in wet meadows, but is of no special agricultural value. 
Native of Great Britain. 

Timothy, or Heeds-grass, (phleum pratense.') Genci-ic char- 
acters : Panicle spiked, spikelets compressed, palea shorter than 
the awned glumes, tlie lower one truncate, usually awnless ; 
styles distinct, filaments hairy, spike dense, rough, or harsh. 
So called from an ancient Greek term signifying cat's tail, the 
name by which it is still most frequently known in Great Britain . 

Specific characteristics : Spikes cylindrical or elongated ; 
glumes hairy on the back, tipped with a bristle less than half 
their length leaves long, flat, rough, witli long sheaths ; root 
fibrous, often bulbous — perennial. Grows best on moist, peaty 
soils. (Fig. 13.) In Fig. 14 is seen a flower somewhat magni- 
fied. Tliis grass — universally known and higWy valued among 
the farmers of New England — ^is said to have received its name 
more than a century, and a half ago from one Herd, of Piscata- 
qua, who is said to have found it gi-owing in a swamp there. 
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The name of Timothy, by which 
it is more generally known over 
the country and abroad, was 
obtaJned from Timothy Han- 
son, who cultivated it exten- 
sively, and according to some 
accounts, introduced it into 
England, from whence it is 
supposed to have been origi- 
nally brought to this country. 
It forms a large proportiou of 
what is called English Imy. In 
point of nutritive matter, Sin- 
clair says, the ripe crop greatly 
exceeds the crop at tlie time of 
flowering. If this is so, it is 
owing in part to the size and 
quantity of its mealy seeds. As 
many as tliirty bushels, of 'forty- 
six pounds to the bushel, have ^ 
been obtained to the acre. 

The results obtained by Prof. 
Way will be found on a sul 
quent page in the discussion 
upon the nutritive values of the 
various grasses. It maybe re- 
marked, m passing, that tliere 
are many considerations to de- 
termine tlie time of cutting and 
curing grass, besides its nutri- 
tive value at different stages of 
its growth, as its palatability 
at the time of blossoming, and tliS greater growth of aftermath 
which is lost by allowing the grass to ripen. Tliis subject wiU 
form the topic of a subsequent section. 

As a crop to ciit for liay it is probably unsurpassed by any 
other grass now cultivated. Though somewhat coarse and 
hard, — especially if allowed to ripen its seed, yet if cut in the 
blossom, or du-ectly after, it is greatly relished by all kinds of 
stock, and especially so by horses, while it possesses a large per- 
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centage of nutritiTe matter in comparison ■witli other agiicult\ii-al 
grasses. It is often sown with cIoTer, but the best practical 
farmers ai-e beginning to discontinue this practice, on account 
of the different times of blossoming of the two crops. Timothy 
being invaribly later tlian clover, the former must be cut too 
green, before blossoming, when the loss is great by shrinkage, 
and when the nutritive matter is considerably less than at a 
little later period, or the clover must stand too long, when there 
is an equally serious loss of nutritious matter in that. It 
thrives best on moist, peaty or loamy soils of medium tenacity, 
and is not suited to sandy or light gravelly lands; for though on 
such soils, by great care it can be made to grow and produce 
fair crops, some other grasses are better suited to tliem and 
more profitable. It grows- very readily and yields very large 
crops on favorable soils. I have known instances irhere its 
yield was four tons to the acre of the best quality of hay, the 
Timothy constitutuig the bulk of the grass. It is cultivated 
with ease, and yields a large quantity of seed to the acre, vary- 
ing fi-om ten to thirty bushels on rich soils. 

In one respect, perhaps, it must be admitted that this grass is 
inferior to meadow foxtail, and that is in the quantity of its 
aftermath ; for wliile that of the latter is very great, the after- 
growtli of Timothy is but slight, and if allowed to stand too 
long and then mown in a dry time, it starts so slowly as to leave 
the ground exposed to the scorching rays of the sun, unless 
indeed there happens to be a rapid growth of clover to pi'otect 
it. The comparative value of this grass wiU be referred to 
hereafter. It is proper to say in this connection that it is fre- 
quently attacked by an insect apparently just before the time of 
blossoming, which causes the stalk to die. The ravages of this 
insect seem to have increased within the last few years. My 
attention has been repeatedly called, by observing and practical 
farmers, during the last few months, to the very large number 
of dead Herds-grass stalks. 

Rush Geass, or Rough Leaved Vilfa, (vilfa aspera,') and 
Hidden I'lowebbd Vilfa, (vilfa vaginwflora,') are sometimes 
found here ; the former, rarely on dry hills and sandy 
fields, or pine plains ; fclie latter, somewhat more frequently on 
similai' soils and situations, botli flowering in September, and 
neither considered of any value for cultivation. The Late 
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Flowering Vilpa, (vilfa serotina,') is somewhat common in 
sandy swamps. It is a very delicate grass, flowering at the 
same time with the preceding. 

Late Drop Seed, (^sporoboltis serotinus,') is sometimes found 
in low, swampy places, with smooth, slender, flatish stems, 
leaves few and slender, panicle spreading, with hairy branches, 
glumes ovate, obtuse and half the length of the palea. Flowers 
in September. It is a delicate grass of no special agricultural 
value. 

Redtop, Finetop, Bubdbn's Grass, Dew Grass, Hebds-Gbass 
of Pennsylvania and Southern States, (ag~rostis vulg-aris,') Fig. . 
15. Plants of this genus have one flowered spikelets in a loose 
open panicle ; glumes nearly equal, the lower longer than the 
palese, which are thin and naked ; stamens three — perennial. 

The specific characters are, stems erect, slender, round, 
smooth and polished ; roots creeping, panicle oblong, leaves 
linear, ligule very short, lower palea mostly awnless and three 
nerved. Flowers in July. Pastures and moist meadows very 
common — introduced. The term agroatis was the ancient 
Greek word for field, and w&s applied to all varieties of grass 
that grew there. 

This valuable grass, so common in all our cultivated fields, 
has been an mhabitant of our soils for more than a century. 
It was called simply English grass by Eliot, Deane and otlier 
early writers, and by tlie English, Fine Bent. Indeed, the 
whole genua a^rostis is commonly known in England as *' Bent 
Grass." This grass is often sown with Timothy and clover, 
in which case, the clover, of course, soon disappears, being 
biennial, when Timothy follows, after wMcli redtop usually 
takes its place, and with some wild grasses forms a close sward. 
In Pemiaylvania and States further south, it is universally 
known as Herds-grass — a name applied in New England and 
New York to phleum prcUense alone. It is of somewhat slow 
growth, but of good or medium quality. It is suited to moist 
soils, though common to all. This grass is probably rather over- 
rated by us. It makes a profitable crop for spending, though 
not BO large a crop is obtained as from Herds-grass. It is a 
good permanent grass, and consequently well suited to our pas- 
tures, standing our climate as well as any other grass. It 
should be fed close in pastures, for if allowed to grow up to 
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seed the cattle refuse it ; and this 
fact seems to show that it is not so 
mucli relished by stock as some of 
the otlier pasture grasses. The fact 
that cattle eat any grass greedily in 
the spring, is no proof of its excel- 
lence or nutritious qualities ; since, 
then, all grasses are tender and full 
of juice, and many varieties of botli 
grasses and shrubs are readily eaten, 
which at a more advanced stage of 
growth are refused. It is to be re- 
i gretted tliat Prof, Way, in his val- 
uable investigations into the nutri- 
- tive value of the grasses, did not 
" include this in the list analyzed by 
him. At present we have no accu- 
rate and reliable means of compari- 
son of this with other species of 
grass. The flower of the true redtop 
is seen magnified in Fig. 16. 

This grass goes by various names, 
and is greatly modified by soil and 
cultivation. On a moist, rich soil 
i lai'ger than on a poor, tliin 
soil, and not only larger 
but has a darker, purplish 
f color, with a stem varying 
from eighteen inches to 
two feet or two and a half 
feet high ; while on thin, 
Tig. 16. Hcdtop. tig. IB. poor, gravelly soils, it sel- 

dom grows over twelve inches, and often not over five or six inches 
high, while it has a lighter color. In the latter situations it 
goes by the name of Finetop, and is universally seen in old, 
dry pastures. In some sections of the State, as in Bristol 
County, it goes by tlie name of Burden's or Borden's grass, or 
Rhode Island Bent, and is highly esteemed. 

Fmetop may be regarded as a variety of redtop, produced by 
the character of the soil. 
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Dew Grass, White Top, White Best, English Bent, 
Bonnet Grass, (agrostis alba.') Geaeric characters same as 
tliose of redtop. 

Specific characters: Stem erect, rouud, smooth, polished, 
having four or fire leaves with rougkish sheatlis, striated, upper 
sheath longer tlian its leaf, crowned with a long, acute, ragged 
ligule ; joints smooth, branches numerous, recumbent, rooting 
at tlie lower joints where they come in contact with the ground, 
as in Fig. 17 ; panicle somewliat narrower than in redtop, light- 
ish gi'een, or with a slight tinge of purple; lower or inner 
palea one-half the length of the upper, and shorter than the 
glumes ; five nerved, awnless — perennial. Native of Europe. 

White top may be known from redtop by the sheaths being 
rough to the touch from above downwards, and the ligule being 
long and acute, and the keel of the large glume of the calyx 
toothed nearly to the baso. In agrosiis vulgaris the slieatJis 
ai'e smooth, ligule short and obtuse, and the keel of the large 
glume toothed only on the upper part. 

It may be known from Brown Bent, (agrostis camina,') by 
having an inner palea in its floret, while in brown bent tlie 
inner palea is wantijig. This grass is very common on the 
Connecticut River meadows where it appears to bo hidigenoue, 
and is there called the Eiiglish bent. Ji^ORiN, (agrostis sto- 
lonifera,') is only a vai'iety of the white top, or agrosiis alba, 
which gained great notoriety some yeai-s ago in Ireland and 
England, volumes having been written in its praise, while it 
received the execrations of tliose wlio found it troublesome to 
eradicate on account of its creeping and stoloiiiferous roots. 
This grass belongs peculiarly to moist places which are oeca- 
fiionally overflowed. Pig. 17 represents it, and Pig. 18, a mag- 
nified flower. This grass is often used in the manufacture of 
bonnets. It is called Dew grass in some sections. 

Beown Bent, or Doo's Bent Grass, Qagrostis canitia,) 
another variety of agrostis, lias for its speeific characters, a 
floret of one palea, sheaths smooth, ligule long, and grows from 
one to two feet high, awnless. The root is perennial and creep- 
ing. The stem is erect, slender, leaves flat and linear. The 
palea shorter than tlie glumo and fnrnislied with a long awn 
on the back, bent ; spikolets at first greeiiish, afterwards brown 
or slightly purple. Meadows and pastures, and wet, peaty 
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places — introduced. Flowers in 
June aiid July. Itipof no special 
agricultura! value. 

Hair Geass, or Fly Awat 
Grass, Tickle Geass, (^aff}-os- 
lis scabra,') is another species 
lielonging to this gcmis, with 
a panicle very loose and reread- 
ing, purplish. Flowers in June 
and July. Mainly rcmarkablo 
for the long hairy branches of its 
extremely loose panicle. Com- 
mon in old field's and drained 
swamps. It is of no particular 
agricultural value. Very com- 
mon at the West, in Ohio, Illi- 
nois, Michigan, and about Lake 
Superior. The large, loose paai- 
icles are exceedingly delicate and 
brittle when the plant is ripe and 
dry, and easily break away from 
the stalk when tliey arc blown 
about by tlie wiud, scattering 
their seeds far and wide ; and 
heneo it is frequently called 
(' Fly Away Gi'ass." 
M This illustrates ojie of 
/w^uFJ the admirable contriv- 
tVfJ' ancesof nature for the 
^0^ distribution of the 
rig. 18. seeds of grasses and 
other plants; sometimes by means of birds, sometimes by a 
sort of wing attached to the light seed, and sometimes by the 
force of the wind alone, as in tliis case, when plants start up 
where no seed had been sown by the hand of man, and often 
to our astonishment. 

Thim Grass, (agrostis perennans,) is still another vai-ioty of 
agrostis, with a panicle diffusely s]>reading, pale green ; branches 
short, divided and flower-bcai'ing from or below tlic middle ; 
found in damp, shaded places. Flowers in June and July. 




dbyGOOgIC 



22 



GRASSES AND FORAGE PLANTS. 



The Alpine Brown Bent, the Upright Floweeed Bent, and 
many other species of a^rostla might be mentioned. Of all 
the species of this genus, the redtop and white top are the most 
common as agricultural grasses 

The FiOEiN, (^^rostis alba, 
var. stolonifera latifolia,') 
or Beoad Leaved Oeeepino 
Bent, has been more highly 
commended in Europe than 
either of these. In the Wo- 
burn experiments which ■vyill 
be alluded to, this last was 
found to be inferior in nutri- 
tive value to orchard grass 
and meadow fescue, {fes- 
tuca pratemis,') and superior 
to meadow foxtail (alopecu- 
rus prcUensis.') 

The SouTHEEN Bent, (_agros- 
tis dispar,') (Fig. 19,) has = 
been liiglily extolled in Prance, 
It is a native of the United 
States ; was at one time highly ' 
commended in England, but 
was very soon discai'ded. It 
furnishes a hay of rather 
coarse quality, yields a luge 
produce on good, deep 
sands and calcaienu* 
soils. It tillers \ei\ 
much, and when oni,*- 
rooted is very "naoi- 
ous and lasting, and ^ 
consequently make^ 
good pasture grast 
It is very similar in p,^ 30 
appearance to some 

of the broad leaved varieties of agrosiis vulgaris, and is 
said to yield a larger produce than that commonly known as 
redtop. It lias stronger and more numerous creeping roots. 




rig. 19. 
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broader leavosand more upright leafy stems. It is most fre- 
quently met with in the Southern States and in the south of 
France. Pig. 20 represents the flower of this grass magnified. 

Annual Beard Geass, (^polypogon monspeliensis,') is a grass 
■which is occasionally found near the coast. It may be known 
by having glumes with awns more than twice their length, 
growing from ten to fifteen inches high ; stem erect, round, 
and a little rough; five or sis leaves, flat, rather broad and 
acute ; panicle dense, spikelets one flowered — introduced. It is 
easily distinguished from otlier grasses by the length of its awns 
or beards. Of no agricultural value. 

Wood Reed Grass, Indian Reed, Reedy OI^l^fA, (cinna 
amndinacea,') has spikelets, one flowered, feathered ; glumes 
lanceolate, acute, strongly keeled, pale^ like the glumes, short 
awned — perennial ; stems erect and reed-like, three or four feet 
high. The spikelets are green, or of a slight purplish tinge. 
Moist woods and swamps, common. Flowers in July and 
August. Panicle large, haiiy, rather dense^ A large, rank 
grass, differing from others in having but one stamen in each 
flower. Of no special agricultural value. 

Drop Seed Geass, (^Muhlenbergia diffusa^ is a grass which 
derives its generic name from Dr. Henry Muhlenberg, a dis- 
tinguished American botanist, pupil of the great Linnieus. It 
is commonly known in Kentucky and Tennessee by the name 
of " Nimble-will," and there forms a pasture grass of some 
value. Its stems are difl"usely branched, from ten to eighteen 
inches high ; panicles slender, couti'acted, glumes minute, awn 
nearly twice as long as the palea. It is sometimes found on 
dry hills and in woods. Flowers in August and September — 
perennial. Cattle eat it very feadily. Not very common. 

There is another species of this grass,- the Muhlenbergia 
glomerata, from one to two feet high, much more common than 
tlie preceding, with stems upright, somewhat branched ; panicle 
oblong, linear, contracted into an interrupted glomerate spike, 
with long peduncles or flower stalks and awned glumes — peren- 
nial. Flowers in August and September. Common in swamps 

and low grounds. Of no agricultural value. 

The Beect Muhlenbergia, or Awned Erachteltteum, 
(^Muhlenbergia erecta,') is often found in rocky woods, on the 
sides of Wachuset Mountain, and many other similar situations. 



dbyGOOgIC 



24 GRASSES AND FOBAGE PLANTS. 

It is a simple, slender grass, two or throe feet high; flowers few, 
root peronnial, creeping, sheaths downy, leaves broad and flat, 
lanceolate, pointed. Flowers in June. 

The Mexican Muhl.enbergia, (^Muhlenbergia Mexicana,} 
another species of this genus, has been mistaken by some for 
our fowl meadow. It has an erect stem, two to tliree feet 
high, much branched ; panicles lateral and contracted, branches 
densely spiked aaid clustered, green or purphsli ; glumes pointed, 
awnlsss and unequal. It is perennial. Flowers in August. 
Frequently regai'ded as a troublesome weed in low grounds ; 
somewhat common at the West and frequent here in low grounds, 
the borders of fields, and even in gardens, where its spreading 
roots are difficult to eradicate. Cattle eat it very readily, and 
as it blossoms late in the season, it is of some value. 

The Sylvan Muhlesbeeg-ia, (^Muhhnbergia sylvatica,') is 
also rather common in low, rocky woods. Its stem is ascend- 
ing, branched, spreading diffusely ; panicles contracted, densely 
flowered ; glumes nearly equal, bristle pointed, lower palea one 
awned, twice or throe times the length of the spikelets. Flow- 
ers in August and September. 

The AWNLESS Mxthlekbeeoia, {Muhlenhergia soboUfera,') is 
sometimes found in open, rocky woods, from New England to 
Michigan, and farther soutli. It grows from one to two feet 
high, witli a simple contracted panicle, very slender ; glumes 
long, pointed, nearly equal, root perennial, creeping, woody, 
leaves pale green, slieaths open, ligule wanting. Flowers in 
August and September. 

Still another species, sometimes called Hair Grass, (^Muhlen- 
bergia, capillaris,') is sometimes, though not often found on 
sandy soils. 

WiLLDENOw's MuHLDWBERGiA, (_Muhle?ibergia WiUdenovii,') 
is also not uncommon in rocky woods, growing about tliree feet 
liigh, with a slender, simple stem, contracted panicle, loosely 
flowered, glumes shai'p pointed, half as long as the lower palea, 
■which has an awn from tlu-ee to four times the length of the 
spikelet. 

None of tlie grasses of this American genus are of great 
vf,lue as agi-icultural grasses, except ns tliey add coiiEiderably 
to the mass of living verdure which clothes our low lands in 
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beauty to dcilig'it tho aja and eitcII t!io lioai-t of t!ic lover of 
natiire. 

Elite Jokt Grass, (calamagrostis canadensis.') Tho gen- 
eric diaract eristics aro, oae floworod gpikelots, opon panicle, 
contracted or spiked ; ghimos koeled, about oqnal to t'lo paleas, 
aronnd which, at the hasc, ia a thick tuft of white bris^tly hairs ; 
lower palcH generally with a eloiidsr awn on the back, 

PpGcilic djscriptiou : Stoms tliroo to live fi:et high, grayish, 
loitvos ilatj paulula oftsu pm-pliali, tho gUmi^s aciito, laiiLcao- 
lato, lower palaa mit longer than tlio very fine hairs bearing an 
extromoiy djlicato awn balow tha middlo, nearly equ'al to tlie 
hairs. Flowers i;i July. The blue joint grass is vary common 
on low grouiids. It is gaiiorally considered a valuable grass. 
ItiscatCLi gfosdlly by ^tock i:i the winter, and is thought by' 
some to bo as nutritious as Timothy. 

The GLiOcous Small HiiSD, (calamagrostis coarctaia,') is 
also Gomowhat common in our wet meadows, opon Dwaiaps and 
along low rlror banks. Its irtems aro from t'u'oa to five feet 
high, tcod hairy, crowiiod with a boarded tuft ; lowor paloa 
shorter than tlio tapar-pointcd tips of the lanceolate glumes, 
almost t(vice the loiig-th of the hairs, with a rigid, short awn 
above the middle. 

Beach Grass, Sea Sakd Reed, M,i-2 Geaes, (^mvnopkUa amn- 
dinacea,') grows to a height of two or tlii'eo foot, witii a rigid 
culm, from stout roots running often to the distance of twenty 
or thirty feet ; leaves wide, rather short, of a sea green color ; 
panicle contracted into a close, dense spike, from eix to twelve 
inches long, neaidy ivhite. It is found in the sands of the Eoa 
sho wl TL its til Cu. st ong ciecping, perennial roots, mth 
mauj tube s tl o si'o of a pea pievent the drifting of the sand 
f om the act on of tl e wmda aid waves, thus forming a barrier 
agoi 6t t one oachmenlB of tl f* sea. 

T IB gia & IS 1 ry gonen.ll} d tfuscd on sea coasts over the 
woild, and is found inla.id on the sliores of L?.ko Snpei'ior. 
It hafi also boon cultivated by way of es})cnmeiit, and with 
succest;, Oil the sands at Lowell, and still farther up on tho 
banks of tlia Merrimack Rivor. Tliougli not cultivated for 
agricultitral purposes, it is of groat value in protecting fandy 
beaches. It is preserved iu England and Scotland by act of 
parliament. Flowers in August. 
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In the year 1853, 1 was requested by the late T. "VV. Harris, 
to moke this grass a special study in the coui'se of my observa- 
tions, and since that time I hare tried in every. way, hy personal 
inquiries and by correspondence, to collect whatever there might 
be of interest in relation to it. 

The town of Pi-ovincetown, once called Cape Cod, where the 
Pilgrims first landed, and its harbor, still called the hai'bor of 
Cape Cod, — one of the best and most important in the United 
States, — sufiicient in depth for ships of the largest size, and in 
estent, to anchor three thousand vessels at once, owe tlieir 
preservation to this grass. To an inhabitant of an inland 
country, it is difiicult to conceive the extent and the violence 
with which the sands at the exti-emity of Cape Cod are thrown 
up from the depths of the sea, and left on the beach iii thou- 
sands of tons by every driving storm. These sand hills when 
dried by the sun are hurled by the winds into the harbor and 
upon the town. A correspondent at Provincetown says : 
" Beach gi'ass is said to have been cultivated here as early as 
1812. Before that time, when the sand drifted down upon the 
dwelling-houses, — as it did whenever tlie beach was broken, — 
to save tliem from burial the only resort was to wheeling it off 
witli barrows. Thus tons were removed every year from places 
that are now perfectly secure from the drifting of sand. Indeed, 
were it not for the window glass in some of the oldest houses in 
these localities, you would be ready to deny tliis statement, but 
the sand has been blown with such force, and so long against 
this glass as to make it perfectly ground. I know of some 
windows through which you cannot see an object, except to 
■ remind you of that passage where men were seen ' as trees 
walking.' 

" Congress appropriated, between tlie years 1826 and 1839, 
about twenty-eight thousand doUai-s, which were expended m 
setting out beach grass back of the village, for the protection of 
the harbor. From the seed of this grass it is estimated tliat 
nearly as much ground has become planted with it as was cov- 
ered by the general government. In 1854, five thousand dol- 
lars were expended most wisely by the general government in 
adding to the work so nobly begun ; and the experience of 
former years was of gi-eat value to the efiieieney of this latter 
effort. The work of fortification or protection is not yet com- 
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plete. The eastern part of the harbor is much exposed to 
injury from the sand which now empties itself by the thousand 
tons every north wind, into the east harbor. Unless there ia 
speedily another appropriation from congress, to be applied in 
the direction of East Harbor, it is easy to foretel the fearful con- 
sequences to it. 

"It may be proper to state," eays the same writer, " that this 
town does much in the way of ' beach grassing ' by its ' beach 
grass committee,' whose duty it is to enter any man's enclosure, 
summer or winter, and set out grass, if the sand is uncovered 
and movable. By this means we are now rid of sand storms, 
which were once the terror of the place, being something lite 
snow storms, for drifts which were to be removed. Our streets 
are now hardened with clay which has been imported, and 
instead of its being buried, as it would once have been in a few 
days, I notice that the surveyors have to resort to spruikling it 
with sand in wet weather, so effectually has the culture of beach 
grass answered its end. 

" Tlie mode of culture is very simple. The grass is pulled 
up by hand and placed in a hole about a foot deep, and the sand 
pressed down about it. These holes are dug about one foot and 
a half apart. The spring is the usual time of planting, though 
many do this work in the fall or whiter. Tlie roots of the 
grass from which it soon covers the ground, are very longJ I 
have noticed them ten feet, and I suppose upon high hills they 
extend down into wet sand." 

Many years ago the beach which connects Truro and Province- 
town was broken over,, and a considerable body of it swept 
away. Beach grass was immediately planted, and the beach 
was thus raised to sufficient height, and in some places into 
hills. The operation of it is lilte that of brush or bushes, cut 
and laid upon the ground, in accumulating snow in a drifting 
wind. The sand is collected around the grass, and as the sand 
rises, the grass also rises to overtop it, and will continue to 
grow, no matter how high the sand liill may rise, and this pro- 
cess goes on over the whole surface of the plantation, and thus 
many acres have been raised far above their original level. 

A committee of the legislature appointed in 1852, to inquire 
into the moans of preserving Cape God Harbor, in speaking of 
the beach between the ocean on the north, and the channel of 
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East Harbor, — aiid which is all that prevents the sea from 
broaldug over into Cape Cod Harbor, — say : " Thig tract con- 
sists of loose sand, driven, about by eveiy high ivind, which 
throws it up iai heaps like snow drifts. The wind, from any 
point from uorth-eaat to north-west, drives tlie sand directly 
from said beach into the channel of East Harbor, and is carried 
by a strong current into the nortli-east part of Cape Cod Har- 
bor. The ocean on the north is wasting tliis narrow beach 
away iu cvoiy storm, and the cuiTent in East Harbor chaimel 
undermining and destroying it on the soutli. The decay of 
said beach has been on tlie mcreasa for several years ; it has 
uaiTowod within seven or eight years, hy the tide that inins 
tiu-ough East Haa-bor channel, from eight to ten rods ; where 
the mail stage travelled only one year dnce, is now the channel, 
with sis feet of water at low tide, and from twelve to fourteen 
feetatliigh water," 

The first efTort made by tlio Stats for the preseiwation of this 
important harbor appears to have boon in 1714. The town was 
incorporated in 1727 T.nd wis at tliat time a place of some 
exte t but to 1 al t nts oon began to leave, and in less tlian 
twenty y a s t was el cc 1 to two or three families. After 
the Pe on 1 c J 1 c el, and is now a thriving town. 

Tl e o joct of th la o 1*1 was to arrest the destruction 
of t t 3 -md h bbc y on the province lands, and on the 
p e er\ 1 on f 1 cl t vas thought the harbor depended, as 
tl ey pr cut d tnc 1 tm^ of the sand. 

In lb 4 comm ss one s n ere appointed by the State goveni- 
ment to c'^amm tl e nbie t and report what action was neces- 
sa y to p e ent th , ap d de truction of the hai'bor. They 
recommended an act to pi^vcnt tlio destruction of beacli grass, 
and reported that the sum of tliirty-aix hundred dollars would 
he uecessaiy to set out that pbjit, raaks fences, &a. Tlffi legis- 
lature in 1828 applied to congress for that sum, and congress has, 
at diiiferent times, made appropriations to tho amount of about 
thirty-eight thousand dollars, which seems to liave failed in 
some mcaE'm'o to accomplish tlio object intended, and East 
Harboi' is stOl rapidly filling up. 

Many years ago it was as eustoniarj to warji tiie inhabitants 
of Truro and some other towns on tlie Oapo every E-priiig, to 
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tiini out lO plant beach grass, as it was in ths inland towns to 
turn out iuid mend the roads. This "waa required by law, with 
suitaMs ponalties for its iieglact, and toot place in April. 

A farmer of much practical knowledge of this Bubject, £0.yB : 
" Since the cattle have been kept from the boaches, by the act 
of the legislature of 1826, the grass and shruba have spmng 
up of their own accord and have, in a great moasuro, in the 
westerly part of the Cape, accomplished what was intended to 
be done hj planting grass. It is of no use to plant grass on 
the high pai-ts of the beach. Plant on the lowest parts and 
they will raise, wliile the highest places, over which the gi-ass 
will spread, are levelling by the Tvind. To preserve the beach 
it must be kept as level aa possible. 

" Beach grass is of but little value except to prevent our 
loose, sandy beaches from being di-ifted about by the wind. We 
have but one species, and this is fast spreading over our upland, 
makiiig it useless for cultivation. Land that would produce 
from twenty to twenty-hve bushels of Indian corn to the acre, 
without, any manure, twenty-five or thhty years ago, is now 
overrun -with beach grass and will produce nothing clso. If 
the dead gra^s is burnt off in the spring, it will make a pretty 
good pasture for cattle and hoi^es. It keeps green longer than 
any other grass we have. It can be cultivated from tlie seed or 
by transplanting. Our loose, sajidy beaches are tlio most suit- 
able for its growth." 

Beach grass seems to require tlio assistance of some disturb- 
hig causes to enable it to attain its fuU perfeciion, 'T\ie driving 
winds in some loealitiee, are sufficient, while in other places, 
where it does not thrive so well, it is probable that an iron tooth 
han-ow would greatly improve aod aid its growth. It has been 
extensively cultivated or propagated fi.'om the seed on many 
parts of Capo Ood, on Nantucket, and in fact to considerable 
extent- all along our coast. It comes in of itself along Nan- 
tasket boacli from seed borne by the tides, probably, from 
the Cape. It has been extensively used, at times, in this coun- 
try, for the manufacture of coarse paper, though if I am rightly 
iufoiTnod, its manufacture has been discontinued in this State, 
In other countries it is manufactured into door mats and brushes, 
mats for pack-Eadtlias, meal bags and hats, and into ropes for 
vai'ioiis pill-poses. 
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Mountain Rice, (pryzopsis ■melanocarpa,') is a grass common 
in rocky woods ; the large white grained mountain rice, (pry- 
zopsis asperifolia,') common on steep and rocky hill-sides and 
dry woods, and the Smallest Oryzopsis, (pryzopsis canaden-- 
sis^ are sometimes found. These grasses are easily distinguished 
from each other. The first has an awn thrice the length of ths 
hlackish palea ; the second, an. awn two or tliree times the length 
of the whitish palea ; the third, an awn short, deciduous or 
wanting. The first grows from two to three feet high, the sec- 
ond from ten to eighteen inches. 

Feathee Grass, or Black Oat Grass, (stipa avenacea,') is 
sometimes met with in dry, sandy woods, and is collected for 
vases and ornaments, but is of no agricultural value. It rises 
from one to two feet ; its panicle is open, leaves almost bristle 
form, palea hlackish, nearly as long as the almost equal glumes, 
awn bont above, twisted below. Flowers in July. 

Poverty Grass, or Three AwjfED Grass, (arisHda dicko- 
toma,') and Slender Three Awned Grass, (aristida ^acilis,') 
are found iu old, sandy fields, dry, sterile hill-sides and pine 
barrens, hut are of no value for cultivation. One or two other 
species of tlu-ee awned plants also occur on similar soils, as the 
aristida purpwascens and the aristida tuberculosa. None of 
these species are of importance in agriculture. 

Fresh Water Cord Grass, (spariina cytwsv/roides.') This is 
found on the banks of streams and lakes, rising to the height 
of from two to four feet, witli slender culm, narrow leaves two 
to four feet long, tapering to a point, and spikes of a straw 
color. Flowers in August, 

The Salt Reed Grass, (spartina polystachya,') has a stout 
CTilm from four to nine feet high, broad leaves, roughish under- 
neath and on the margins ; spikes 20 to 50 in number, forming 
a dense, oblong, purplish cluster. It is found on tlie salt 
marshes. 

Rush Salt Gba^, (^spartina juncea,') grows from one to two 
feet high, stems slender, leaves narrow, rusli-like, and very 
smootii. It is common on salt marshes and sandy sea beacheSj 
and flowers in August. 

Salt Marsh Gkass, (spartina stricta, var. glal?ra,~) grows 
from two to four feet high, has from five to twelve spikes from 
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two to throe indies long ; spikelets crowded and lapping over 
eacli other. It is common on the coi^t. 

Sand Grass, (tricuspis purpurea,) is also founcl on dry, sandy 
soils, along the coast ; flowering in August and September. It 
is acid to the taste, grows from six inches to a foot liigh, and 
has numerous bearded joints. 

Orchard Grass, Rodgh Cocksfoot, (doA^tylis sriymerata.') 
The generic eliaracters are, spikelets several flowered, crowded 
iQ clusters, onesided, panicle dense at the top, branching. 




Fte. 31. Orchard Cissa 
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glumas two, liorbaceoiis, kaeled, long-pointed, Stanieas tbrae, 
seed oblong, aciite, froo. Named from dacti/hs, a fuigar. 

Orchard grass flowers in deoso tufts. Its stoni is erect, about 
tlireo feat high, I liaye iomvl Epocimens ia good soil, ovar flvo 
foot lilgh. Leavos linear, flat, dark grocn, rough on bcib fiirfacos, 
wlilob, with tho fancied rccemblaiica of its loose tuStr, to tlic 
foot or a bp.niyard fowl, liave given it tho eommon nsiiia in Eng- 
land of rougli oooksfoot. Hoot poronuial. Flowera in June and 
July. Not niicommon in fields and pastures. It iy v-aon in 
Pig. 21. A magniSod spikelet is shown la Fig. 29. 

This is one of the most valiiahb and wkialy kiiowa of all the 
pasture grat-sGs. It is coinmou to every country in Ei'.ropo, to 
tlie north of Africa, and to Asia as well as to America, Its 
culture was introduced into England from Virginia, where it 
had been cultivated some years proTiously, in 1764. It foi'ms 
one of the most common grasses of EagllEh natural paKtures, 
on rich, deep, moiKt soils. It became, soon after its introdnc- 
tiou into England, an object of special agricultural interest 
among eattlo foodovs, liaviiig boe:i found to bo exceeclin^ly palar 
table to stock of all kinds. Its rapidity of gi'owt'i, tha lux- 
uriance of its aftermath and its power of ondaring the CL'opping 
of cattls, commend it higlily to the farmer's cai'C, cr-pecially 
as a pasture grass. As it blossoms earlier tlian Timoihy, and 
about the time of rod clover, it makes an admirabla mixture 
with that plant, to cut in t';o blossom and cure for hay. As a 
pasture graL-s it should be fad close, both to prevent its forming 
thick tufts and to prevent its running to Eocd, when it loses a 
large proportion of its mitritivc matter, and becomes hai'd and 
wiry. All kinds of stock oat it greedily when green. 

Judge Bnel, distinguislied as a man of taste, s:aid of this 
grass : " I should prefer it to almost every other grass, aad cows 
are very fond of it." Elsewhere he says: "Tlic Amoncan 
Cocksfoot, or Orchard Grass, is one of the most abiding grasses 
wo have. It is probably bettor adapted than any other graES to 
sow with clover and otliar seeds for pomianent pasture or for 
hay, as it is fit to cut with clover and grows remarkably quick 
when eronpod by cattle. Five or sis days' growth in summer 
sn3ie3j to give a good bite. Itsi good properties consibt in its 
eai'ly and rapid growth and its resistance of drouth ; but all 
agree that it should bo closely ci-oppcd. Sheep will pass over 
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every other grass to feed upon, it. If suffered to grow long 
without being cropped, it becomes coarse and harsh. Colonel 
Powell, (a late eminent farmer of Pennsylvania,) after growing it 
ten years, declares that it produces more pasturage tlian any 
other grass he hi^ seen in America. On being fed very close, 
it has produced good pasture after remaining iive days at rest. 
It is suited to all arable soils. Two bushels of seed are requi- 
site for an acre when sown alone, or half this quantity when 
sown with clover. The seed is very light, weighing not more 
than twelve or fourteen pounds to the bushel. It should be cut 
early for hay." 

Mr. Sanders, a well known practical farmer and cattle breeder, 
of Kentucky, saya of it : " My observation and experience have 
induced me to rely mainly on orchard grass and red clover ; 
indeed, I now sow no otlicr sort of grass seed. These grasses 
mixed, make the best hay of all the grasses for this climate 
(Kentucky ;) it is nutritious, and well adapted as food for stock. 
Orchard grass is ready for grazing in the spring ton or twelve 
days sooner than any other that affords a full bite. When 
grazed down and the stock turned off, it will be ready for re- 
grazing in less than half the time required for Kentucky 
blue grass. It stands a severe drought better than any other 
grass, keeping green and growing when other sorts are dried 
up ; ip summer it wiU grow more in a day than blue grass mil 
in a week. Orchard' grass is naturally disposed to form and 
grow in tussoclts. Tlie best preventive is a good preparation of 
the ground, and a sufficiency of seed uniformly sown. The late 
Judge Peters of Pennsylvania, — who was at tlie head of 
agricultural improvement in tliat State for many years, — pre- 
ferred it to all other grasses." 

Orchard grass is less exhausting to the soil than rye grass or 
Timotliy. It will endure considerable shade. In a porous 
subsoil its fibrous roots extend to a great depth. Its habit of 
growth unfits it for a lawn grass. Its seed weighs twelve pounds 
to the bushel, and to sow alone, about twenty-four pounds to 
the acre are required to make sure of a good crop. It should 
not be sown alone except for the sake of raising the seed. It is 
worthy of a much more extended cultivation among us. 

Pennstlvanian Eatonia, (^Eatonia Pennsylvanica,') is a grass 
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common in moist woods. It has a loose panicle, grows two feet 
high, with short, flat leaves, of a pale green. Flowers in June. 

Kattlbsnakb Grass, (gh/ceria canadensis.') The generic 
characteristics of glyceria are, many flowered spikes, mostly flat- 
isli ; glumes two pointed, nearly equal, awnless, the lower one 
obtuse, seven nerved ; roots creeping — perennial. Wet places 
and standing water. The name of the genus is from a Greek 
word signifying sweet. 

Rattlesnake grass has an oblong, pyramidal, spreading pani- 
cle, with beautifully drooping spikelets, six or eight flowered, 
and long, roughish leaves, which together make it an object of 
interest and search for bouquets and vases. It is very common 
in wet, boggy places, growing from two to three feet high, but 
possesses little or no agricultural value. Flowers in July. 

The Obtuse Spear Grass, (glyceria obtusa,') has a dense, 
narrowly oblong panicle ; spikelets six or seven flowered, erect, 
swelling; lower palea obtuse, leaves smooth, as long as the 
stem. Tliis is an aquatic grass, found occasionally on the 
borders of ponds. Flowers iu August, Of no agricultural 
value. 

Long Panicled Mansa Grass, (glyceria elongata,) is a very 
distinct species ; stems one to three feet high, panicle branch- 
ing, narrowly elongated, rec\irviiig, tlie branches appressed, 
spikelets pale, erect, three to four flowei'ed, lower palea obtuse, 
rather longer tlian the upper ; stamens two, stigmas compound, 
leaves very long and rough. Flourishes in wet woods and 
Bwampa. Flowers in June and July — perennial. Of no special 
agricultural value. 

Meadow Spear Grass, Nerved Manna Grass, (poa nerv- 
ata,') is the fowl meadow of some farmers, while the grass most 
commonly called fowl meadow, (poB serolina,') goes with them 
under the name of bastard fowl meadow. It has a broad, open 
panicle, six inches in length, with slender branches ; spikelets 
small, ovate, oblong, green; leaves in two rows like a fan, a 
little rough ; stem a httle compressed, one to three feet high. 
It is a native American grass, flowering late hi June, llie 
nutritive vaKie of tliis grass, accordmg to Sinclair, is equal at 
the time of flowering and when the seed is ripe, while the nutri- 
tive matter of tlie lattermath is said to be greater than that of 
most other grasses. It is a hardy grass, grows best on wet or 
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moist grounds, and is said also to succeed on light upland soils. 
It is somewhat coarse, and not particularly relished by cattle, 
though readily eaten in winter. It would be a valuable ingredi- 
ent in a mixture for moist pastures. It is not very common. 
It is seen in Fig. 23, while in Pig. 23 (1) is seen a magnified 
spikelet, and the calyx in (2.) Native of Nortli America. 

The Pale Manna Grass, (^gli/ceria pallida,} grows mostly iit 
shallow water, and is very common. Panicle erect with hairy 
branches, spreading, rough ; spikelets few, linear, oblong, five 
to nine flowered; lower palea oblong, minutely _^ve toothed; 
leaves short, sharp pointed and pale greoa. Flowers in July. 
Culms one to three feet long, creeping at the base. 

One or two other species are referred to this genus, glyceria, 
as the Replexed Meadow Grass, (^glyceria distans,') found 
in salt marshes, along the coast, and closely allied to the Sea 
Speak Gra®, (jioa marilima,') and the Acute Fescue Grass, 
(^glyceria acutiflora,') rarely found in low, wet places. Of no 
value in agriculture. 

Spike Grass, (brizopi/rum spicatum,') is a salt marsh grass, 
with culms or stems in tufts from creeping rootr^talks, from ten 
to eighteen inches high. Flowers in August. 

Gbebh Meadow Grass, June Grass, Common Spear Grass, 
Kentockt Blue Grass, &c., (^poa pratemis.} The character- 
istics of the genus poa, are, ovate spikelets, compressed, flowers 
two to ten in an open panicle, glumes shorter than the flowers, 
lower palea compressed, keeled, pointless, five nerved, stamens 
two or three, seed oblong, free, stems tufted, leaves smooth, flat 
and soft. 

Specific characters : Lower florets connected at the base by 
a web of long, silky filaments, holding the calyx ; outer palea, 
five ribbed, marguial ribs hairy, upper sheath longer than its 
leaf; height from ten to fifteen inches, root perennial, creeping, 
stem erect, smooth and round, leaves linear, fiat, acute, rough- 
ish on the edges and inner surface ; panicle diffuse, spreading, 
erect. The plant is of a light gi-een color, the spikelets fre- 
quently variegated with brownish purple. Introduced. Flowers 
in June. Fig. 24 represents this grass, and Fig. S.'i, a flower 
magnified. - 

This is an early grass, very common on the soils of New 
1 in pastures and fields, constituting a considerable por- 
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tion of the turf. It varies very 
much in size and appearance 
according to the soil on which 
it grows. In Kentucky it is 
universally known as Blue 
grass, and elsewhere frequent- 
ly called Kentucky blue grass, 
and still more frequently, June 
grass. It lias been calloii by 
some, without much reason, 
the most valuable of all the 
grasses in our pastures. It 
comes into the soil in some " 
parts of the country when left 
to itself, and grows luxuriantly 
on soils best suited to it, and 
is relished by all cattle. Its 
creeping root is said by some 
to impoverish the soil. Wher- 
ever it is intended for hay it is 
cut it tlie time of flowc in^ 
a'- if the seed is allowed to 
ripen moie thii 
a fouith part of 
the crop is lo'.t 
In its earliness 
It IS equalled by ^ 
some of tlie othei 
glasses and in its 
nutiitne constit 
uents I y se^ eral 
After being cut '^- "'• 
ui summer it starts up slowly. Low s 
rough stalked meadow grass, aiid it may be questioned whether 
it deserves to be reckoned among the superior pasture grasses." 
It produces but one flowering stem in a year, while many of 
the other grasses continue to shoot up flower stalks, and run to 
seed through the season. On this account it is recommended 
highly for lawns, where uniformity is desired. The produce 
ordinarily is small, compared with other grasses, but the herb- 
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age is fine. It grows well in rather a dry soil, but will grow on 
a Taricty of soils, from the dry^^st knolls to a wet meadow. It 
does not witlistand our severp droughts as woll as some other 
grasses. Its reputation is, far higher in this, than in its native 
country, where it is denied by most farmers oven a place among 
the grasses to be rceommeiidod for cultivation. It endures 
the frosts of winter better, perhaps, than most other grasses ; * 
and in Kentucky, where it attains tlie highest perfection as a pas- 
ture grass, it sometimes continues luxuriant through their mild 
winters. It requires at least two or three years to become well 
set, and it does not arrive at its perfection as a pasture grass 
till the sward is older than that, and "hence it is not suited to 
alternate husbandly, or where the land is to remain in grass 
only two or three years and then be ploughed up. In Kentucky, 
the best blue grass is found in partially shaded pastures. A 
well known farmer of that State, in a communication to the 
Ohio Farmer, says : " In our climate, and soil, it is not only the 
most beautiful of grasses, but the most valuable of crops. It 
is the first deciduous plant which puts fortli its leaves here ; 
ripens its seed about the tenth of June, and then remains 
green, if the summer is favorable in moisture, during the sum- 
mer months, growing slowly till about the last of August, when 
it takes a second vigorous gi'owth until the ground is frozen by 
winter's cold. If the summer is dry, it dries up utterly, and will 
bum if set on fire ; but even then, if the spring growth has been 
left upon the ground, is very nutritious to all grazing stock, and 
especially to ■ sheep and cattle, and all ruminating animals. 
When left to have all its fall growth, it makes fine winter pas- 
ture for all 'kinds of grazing animals. Cattle will not seek it 
through the snow, but sheep, mules and horses will paw off the 
snow and get plenty without any other food. When covered 
with snow, cattle require some other feeding ; otherwise they do 
well all whiter upon it. 

" It makes also tlie best of hay. I have used it for that for 
twenty years. It should be cut just as tlie seeds begin to ripen, 
well spread, and protected from the dew at night by windrowing 
or cocking ; the second evening stacked, with salt, or sheltered, 
with salt also. When properly cured, stock scorn greatly to 
prefer it to all other hay. I would not recommend it for 
meadow, especially, however, because the yield is hardly equal 
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to Timotliy and clover, and because it is more difficult to cut 
and cure," 

The same writer says : " Aiiy time in the winter, when 
the snow is on the ground, sow broadcast from three to four 
quarts of clean seed to tlie acre. With the spring the seeds 
germinate and are very fine in the sprouts, and delicate. No 
stock should be allowed for the first year, nor until the grass 
seeds in June, for the first time in the second year. The best 
plan is to turn on your stock when the seed ripens in June. 
Graze off tlie grass, then allow the faU growtli and graze all 
winter, taking care never to feed the grass closely at any time." 

Another eminent cattle breeder speaking of this grass, says : 
" Perennial grasses are the true basis of agriculture, in the 
highest condition of that best employment for man. Grasses 
which are not perennial, are of immense value, especially as 
one of the shifts in the ordinary rotation of crops, suited to the 
agriculture of the great upper, or northerly portion of our con- 
tinent, all of it above tlie cotton line. But it is the grasses 
which are perpetual, that I chiefly allude to, and among these, 
emphatically the blue grass, as it is called in the regions where 
it flourishes most. Whoever has limestone land, has blue grass ; 
whoever has blue grass, has the basis of all agricultural pros- 
perity ; and that man, if he have not the finest horses, cattle 
and sheep, has no one to blame but himself. Others, in other 
circumstances, may do well ; he can hai'dly avoid doing well, if 
he will try." 

By reference to a table on a subsequent page, containing the 
results of the recent investigations of Prof, Way, the distin- 
guished chemist of tlie Eoyal Agi-icultura! Society of England, 
it will be seen how inferior this grass is when green, to Timothy, 
for instance, in all the nutritive, flesh-forming, and especially in 
the fat-forming principles which contribute so largely to the 
development and support of the whole animal system. The 
reader is referred to that table, and to another following it, con- 
taining analyses of these plants when dried and freed from 
water, and to the explanatory remarks on the nutritive princi- 
ples of plants, which precede those tables. 

Blue Grass, or Wieb Grass, (^poa compressa.') Stems 
ascending, flattened, the uppermost joint near the middle, 
leaves short, bluish green, panicle dense and contracted, ex- 
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paaduig more at flowering; short branches often in pairs, 
covered with four to nine flowered, flat spikelets ; flowers rather 
ohtuse, linear, hairy below on the keel ; ligule short and hlunt ; 
height about a foot. It is very common on dry, sandy, thin 
soils and banks, so hardy as to grow on tlie thin, hard soils 
coveiing the surface of rocks, along trodden walks, or gravelly 
knolls. Jt shoots its leaves early, but the amount of its foliage 
is not large, otherwise it would be one of our most valuable 
grasses, since it possesses a large per cent, of nutritive matter. 
Mowers in July. Most grazing animals eat it greedily, and it 
is especially relished by sheep. Its bluish green stems retain 
their color after the seed is ripe. It slirinks less in diying than 
most other grasses, and consequently maltes a hay very heavy 
in proportion to its bulk. It is an exceedingly valuable pasture 
grass on dry, rocky knolls and should form a portion of a mix- 
ture for such soils. This should not be confounded with Ken- 
tucky blue grass alluded to above. 

Annual Speak Grass, (^poa amtua, see Fig. 1,) is, perhaps, 
the most common of all our grasses. Its stems are spreading, 
flattened, panicle often one sided, spikelets crowded, three to 
seven flowered, lower palea more or less hairy on the nerves 
below ; leaves of a light green, sword-shaped, flat, often crump- 
led at the margins, as appears iu Fig. 1, smooth on both surfaces, 
rough at the edges. Florets not webbed, and this distinguishes 
it from the June grass, (^poa pratensis,') and its varieties. The 
outer or lower palea of this grass has no hairs on the lateral 
ribs as the poa pratensis has. This modest and beautiful grass 
flowers throughout the whole summer and forms a very large 
part of tlie sward of New England pastures, producing an early 
and sweet feed, exceedingly relished by cattle. It does not 
resist the di-ought very well, but becomes parched up in out 
pastures. 

Ths Rough Stalked Meadow Grass, (^poa trivialls^ though 
not so common as the June grass, (pom pratensis,') is still often 
met with, and is fomid to have webbed florets ; outer palea five 
ribbed, majgijial ribs not hairy, ligule long and pointed, stems 
two to three feot high. Distinguished from June grass by hav- 
ing rough sheaths, while in the latter tlie sheaths are smooth, 
the ligule obtuse and the marginal ribs of outer palea furnished 
with hairs. The rough stalked meadow grass has a fibrous 
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root, that of the Juno grass is creeping. It flourishes in moist 
meadows -whore it flowers in July. Introduced. This grass is 
seen in Fig. 26, while Fig. 27 represents a flower somewhat 



Tliis is a valuable grass 
to cultivate in moist, 
sheltered soils, possess- 
ing very considerable nu- 
tritive qualities, coining to 
perfection at a desirable 
time, and being exceed- 
ingly relished by cattle, 
horses and sheep. For 
such soils it should form 
a portion of a mixture of 
seeds, producing, in mix- 
ture with other grasses 
which serve to shelter it 
a large yield of hay, far 
above the average of 
grass usually grown on 
a similar soil. It should 
be cut when in seed and 
not in the flower. Seven 
pounds of seed to the 
acre will produce a good 
sward. The grass losei 
about seventy per cent, of 
its weight in drying. It-5 
hay contains about one 
and sixty hundredths pei 
cent, of azote, and the nu 
tritive qualities of the lat 
termath exceed very con 
siderably those of the crop 
cut in the flower or in the 




Wood Meadow Grass, (^poa nemoralis,) is met with in Hamp- 
shire and Berkshire counties. It grows from eighteen inches 
to two feet high, has a perennial, creeping root, an erect stem, 
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slender, smooth, the upper sheath no longer than its leaf, with a 
very short liguie, the base of the floret having a silky web suspend- 
ing the calyx, leaves, light green. It is common in moist, shady 
places, and appears as a tall, rank grass, with a long, finely 
arched panicle. It flowers in June and ripons its seed in 

July. 

Though it has never to my 
knowledge been cultivated in this 
country, it appears to me worthy 
f attention for moist soils. It is 
certainly to be classed among the 
best of shaded pasture grasses, 
furnishing a fine, succulent and 
very nutritive herbage, which 
stock of all kinds are very fond 
Hay contains one and sixty- 
foiir one-hundredths per cent, of 
azote. The grass loses about flfty- 
, five per cent, of its weight in 
drying. Pig. 28 represents tliis 
grass in blossom ; Fig, 29 a mag- 
f 1 ified flower. 

The Creeping Sea Meadow 
Tkass, or Sea Spear Geass, 
(_^poa marilinta,') referred by 
Giay to glyceria, is a beautiful 
grass which appear in and 
a omd salt marshes, growing 
hom six to twelve inches liigh, 
and having a perennial, 
creeping root. Stem erect, 
round, sraootli, leaves most- 
ly folded ■md compiessed, 
loughi h on the innei sur- 
iuL, &iiikelets lineai, with 
hora «ix to ton floicts not 
webbed, the outer p tlea of 
lowei floret teiramating in 
Grows naturally near the 




1 acute point. i"lowors in July. 



It is seen in Fig. 30, and its flower niagmfied, in Fig 31. 
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The Floatino Meadow Grass, or Common Manna Gbass, 
(^poa ftuitans,~) referred by Gmy to glyceria, differs from the 
other species of the poa genus m the general appearance of its 
slender panicle and long, linear spikelets. It grows from fifteen 
inches to two feet high, with a perennial, creeping root, erect, 
round, smooth stem, leaves large, rather long, roughish x)n both 
Bides, lower ones flat, upper ones generally folded ; spikelets 
few, long and linear, as shown in Fig. 82, which represents the 
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plant near the time of flowering. Fig. 33 shows a magnified 
spikelot of tliis grass, florets not webbed. Flowers late in 
June. 

Tliis grass grows naturally in very moist and muddy places, 
in ditches, on, the margins of ponds and streams, and is very 
common. It is capable of enltivation as a pcrmaneuit pasture 
grass, and its yield compares well with many of the other 
grasses. Its seeds are greedily sought by birds, and in some parts 
of Giermany are said to be used as a delicacy in soups and gruels. 
The Wavy Meadow 
Grass, {poa laxa,} oc- 
curs rarely on high and 
rocky hills, but is not suf- 
ficiently common or val- 
uable to need description. 
The "Watee Spear 
Grass, or Reed Meadow 
Grass, (_poa aquatica,') 
grows in wet soils, in 
Hampshire County ; is a 
tall, reedy grass, four or 
' five feet high with a pan- 
I iclenearly a foot long, dif- 
fuse, with smooth, flexu- 
ous branches. From its 
large size and broad 
leaves it can hardly be 
mistaken for any of the 
other species of poa. 
Its root is perennial, 
creeping, stem erect, 
stout, smooth, jointe 
seven, smooth, spike- 
lets numerous , florets 
not webbed. Flow- 
eis in August. Seen 
in Fig. B4, and its 
spikolet in Fig. 35. 
EtBp«urGriUj, Tib C6 Tlus grass IS referred 
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by Graj and others, to g-lyceria. It is very common in wet 
meadows and will be easily recognized. More nutritive when 
in flower than when the seed is ripe. It contains a compara- 
tively large per cent, of sugar. Makes a valuable fodder and 
cattle are very fond of it. 

Several otlier species belonging to this genus, are frequently 
met with, as the Beanchino Spear Grass, on dry sandy soils, a 
very elegant species, with a large panicle of sea-green spikelets ; 
tlie Haik Spear Grass, also an elegant grass growing on similar 
soils, with a hairy branching panicle over a foot long, leaves 
linear, nerved. But perliaps the most important of all is the 
Fowl Meadow, or False Redtop, (_poa serotina.') [See Frontis- 
piece.] 

The specific characteristics of this species are two to four, 
sometimes five, flowered spikelefe, oval, spear shaped, IJgnles 
elongated, flowers acutish, green, often tinged witli purple, roots 
slightly creeping ; wet meadows and banks of streams, very com- 
mon. Flowers in July and August. In long continued moist 
weather the lower joints send up flowering stems. The panicle 
is erect and spreading when in flower, but more contracted and 
drooping when ripe. It is perennial. Native of Germany. 

It early commended itself to the attention of fai-mers, for 
Jared Eliot, writing in 1749, says of it : " Tliere are two sorts 
of grass which are natives of tlie country, which I would recom- 
mend, — these are Herds-grass, (known in Pennsylvania by the 
name of Timothy-grass,) the other is Fowl Meadow, sometimes 
called Duck-grass, and sometimes Swamp-wire Grass. It is 
said tliat Herds-grass was first found in a swamp in Piscataqua, 
by one Herd, who propagated the same ; that Fowl Meadow- 
grass was brought into a poor piece of meadow in Dedham, by 
ducks and otiier wild water-fowl, and therefore called by such 
an odd name. It is supposed to be broiight into the meadows 
at Hartford by the annual floods, and called there Swamp-wire 
grass. Of these two sorte of natural grass, the fowl-grass is 
much the best ; it grows tall and thick, makes a more soft and 
pliable hay than Herds-grass, and consequently will be more fit 
for pressingj in order to ship off with oui- horses ; besides it is a 
good grass, not in abundance inferior to English grass. It yields 
a good burden, three loads to the acre. It must be sowed in 
low, moist land. This grass has another good quality, which 
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renders it very valuable in a country where help is so much 
wanting ; it will not spoil or suffer, altlioiigh it stand beyond 
the common times for mowing. Clover will be lost, in a great 
measure, if it be not cut in tlic proper season. Spear-grass, 
commonly called English grass, if it stands too long, will be 
little better than rye straw ; if this outstand tlie time, it is best 
to let it stand till there comes up a second growth, and then it 
will do tolerably well ; but this fowl-grass may be mowed any 
time from July to' October. « * * This I wondered at, 
but viewing some of it attentively, I thinlt I have found the 
reason of it. When it is grown about tliree foot liigh it then 
falls down, but doth not rot like other grass when lodged ; in a 
little time after it is thus fallen down, at every joint it puts forth 
anew branch; nowto maintain thisyoungbrood of suckers there 
must be a plentiful course of sap conveyed up through the main 
6tem or straw ; by this means tlie grass is kept green and fit for 
mowing all tliis long period." 

This grass gro'si's abundantly in almost every part of New- 
England, especially where it has been introduced and cultivated 
in suitable ground, such as tlie borders of rivers and intervals 
occasionally overflowed. It will not endure to be long covered 
with water, eppecially in warm weather. It is well to let a 
piece go to seed, save the seed and scatter it over low lands. It 
makes an excellent gi'ass for oxen, cows and sheep, but is 
thought to be rather fine for horses. It never grows so coarse or 
hard but that the stalk is sweet and tender and eateu without 
waste. It is very easily made into hay, and is more nutritive, 
according to Sinclair, than either foxtail, orchard grass, or tall 
meadow oat grass. Owing to its constantly sending forth 
flowering stems, the grass of the lattermath contains more 
nutritive matter than the iirst crop at the time of flowering, 
hence the names fertilis and serotina, fertile and late ilowering 
meadow grass. It thrives best when mixed with other grasses, 
and desei-vos a place in all mixtures for rich moist pastures. 

The Ce3EPIK« Meadow Gbass, (era^ostis reptans,') is fre- 
quently found on the sandy banks of rivers, and is a beautiful 
and delicate gi'ass. Flowering in July and August. Its leaves 
are short, nearly awl-shaped, spikelets smooth, long and lance 
shaped, flowers acute, sheaths loose, striate and a Httle hairy on 
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the margin, panicles from one to two inches long. Not a culti- 
vated grass. 

The STRONO-aCENTBD Meadow Grass, (eragrostis pomoides^ 
is sometimes found in sandy fields, roadsides^ cultivated grounds 
and waste places. Its leaves are flat and smooth, lower sheatha 
hairy, spikelets containing from ten to twenty ilorets of a lead 
color. It flowers in August and September. Of no importance 
in agriculture. 

A variety of this grass (the megastaehya) is found more fre- 
quently on similar situations ; flowering ahout the same time ; 
emitting, when fresh, a sharp and disagreeable odor, by which 
it may be known. 

The Slender Meadow Grass, (eragrostis pilosa,') the Haig- 
PANiCLED Meadow Grass, (^erc^rostis capillaris,') the Hairy 
Meadow Grass, (eragrostis pectinacea,') are found in this State, 
but tliey are of no special importance for cultivation. They all 
occur on sandy, dry, waste places, the last only near the coast, 
and all flower in August and September. 

Quaking Grass, (briza media,') is sometimes met with in the 
eastern part of the State, as m the pastures of Dorchester. Pan- 
icle erect, with very slender spreading branches, and large, pur- 
plish, tremulous spikelets from five to nine flowered, inner glume 
finely fringed, entire at the end. (Fig. 36.) In Fig. 37 is 
shown a magnified spikelet. It is a very beautiful, light, slender 
grass, about a foot high, perennial. Flowering in June and 
July. There is an annual, the Large Quakisg Grass, (briza 
maxima^ with large many-flowered spikes, cultivated in gardens 
for ornament. 

Small Fescue Grass, (_festuca tenella.') The generic char- 
acters of this genus are oblong spikelets, somewhat compressed, 
from three to many flowered, two very unequal glumes, pointed, 
palese roundish on the back, from three to five nerved, awn 
pointed or bristle shaped, stamens three, flowers harsh, often 
purphsh, panicle nearly erect, leaves narrow, rigid, of a grayish 
green. 

The small fescue has a spike-like panicle, somewhat one-sided, 
from seven to nine flowered, awn of tlie awl-shaped palea, slen- 
der, leaves bristle-formed, stem slender, six to twelve inches 
high. It flourislies on dry and sterile soils, and is common. 
Flowers in July. 
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Sheep's Fescue, (festuca 
ovina,') is known by its nar- 
rowpanicle, short, tufted,bris- 
tle-shaped leaves, of a grayish 
color, somewhat tinged ■with 
red, its two to six flowered 
spikelets, awn, often nearly 
wanting. It grows from six 
to ten inches high in dense 
perennial rooted tufts. It 
forms an excellent pasturage 
for sheep . It flowers in June 
and July, in dry pastures. 
In Fig. 38 is seen the form 
of this grass, and in Fig. 39 
i'- shown a nnguificd ^pikelet 
of it 




Meadow Fescue, (festuca 
praiensis,') is one of the most 
common of the fescue grasses, 
is said to be the Randall 
grass of Virginia. Its pani- 
cle is nearly erect, branched, 
Fg So I, akiBgotsBB close, somewhat inclined to 

one side ; spikelels linear, 
with from five to ten cylindrical flowers; leaves linear, of a 
glossy green, pointed, striated, roughen the edges; stems round, 
smooth, from two to three feet high, roots, creeping, perenniaL 
Its radical or root leaves are broader than those of the stem, 
while in most other species of fescue the radical leaf is generally 
narrower than those of the stem. Flowers in June and July, 
in moist pastures and near farm houses. 
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This is an excellent pasture grass, forming a Teiy consider- 
able portion of the turf of old p^tures and fields, and ia more 
extensively propagated and diffused by tlie fact tliat it ripens 
its seed hefore most other grasses are cut, and sheds them to 
spring up and cover the ground. Its long and tender leaves 
are much relished by cattle. It is never or rarely sown in this 
country, notwithstanding its great and acknowledged value as a 
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pasture grass. If sown at all, it slioiild he 

grasses, as orchard gi'ass, rya grass, or common spear grass. 

It is of much greater value at the time of flowering than when 




Kg. a. TaU 



the seed is ripe. It is said to lose a little over fifty per cent, of 
its weight in drying for hay. It is shown in Fig. 40, and its 
magnified spilielet in Fig, 41. 
The Tall Fescue Geass, (Jestuca elatior,') is also found pretty 
7 
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commonly in moist meadows and arouml farm houses. Its 
panicle is contracted, erect, or somewhat drooping, with short 
branches, spreading in all directions ; spikelets crowded, with 
flye to ten flowers, rather remote, oblong, lanceolate ; leaves 
llatish, linear, acute ; stems two to four feet high, root perennial, 
fibrous, somewhat creeping aiid forming large tufts. Fig. 42 
shows tliis plant at the time of flowering, and Fig, 43 a magni- 
fied spikelet of the same. Flowers in June and July. 

It 13 a nutritive and productive gi-ass, growing naturally in 
shady woods and moist, stiff soils. Cattle are very fond of it. 
Said by some to be identical with the meadow fescue. , 

The Haed Fescue Grass, (^festuca duriuscula,') is also found 
to some extent, though not so commonly as the meadow fescue. 
It is by some regarded as a variety of the sheep's fescue, taller 
and with a panicle more open, leaves flat, and spikelets four 
to eight flowered. It grows from one to two feet high. Flow- 
ers in June, in pastures and waste grounds. 

The Eed Fescue, (^festuca rubra,') by some regarded as only 
a variety of the preceding, is one of the largest of the varieties 
of fescue. Its loaves are broadish, flat, root extensively creep- 
ing, and throwing out lateral shoots. Found in dry pastures 
neai' the sea shore, in sandy soils. It is a grass of better 
quality than some of the other varieties, but never cultivated 
hero as an agricultural product. The color of its leaves is some- 
what more grayish than the preceding and often tinged with 
red. It is shown in Fig. 44, while its spikelet is seen magnified 
in Fig. 45. 

The Slendee Spiked Fescde, (^festuca loliacea,') is a species 
nearly allied to the taU fescue and possesses much the same 
qualities. It grows naturally in moist, rich meadows, forming 
a good permanent pasture grass, but as it is met witlj only very 
rarely, if ever, among American grasses, and is of no value for 
cultivation, it scarcely desciwes a more extended notice. Fig. 
46, a specimen of tlus plai\t in blossom. Fig. 47, a magnified 
flower of it. 

The NoDDiNO Fescue, (Jestuca nutans,} is also rarely met 
witli in rocky woods, and needs only to be mentioned. 

Crested Dog's Tail, (cymsurus cristatus.') (Fig. 48.) This 
grass is rarely found here, and scarcely needs description. 
Its spikes are simple, linear, spikelets awnless, stems one foot 
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high, stiff, smooth, root perennial, fibrous and tufted. Flowers 
in July. It is said hy some to lie a valuable agricultural gi'ass, 
but cattle Boldom cat it, on account of its wiry stems ; but on 
dry, hard soils and lulls pastured mth sheep, it is of value as a 
hardy, perinanent grass. It is used in the manufacture of 
straw plait. Pig. 49 represents a magnified spikelet of the 
crested dog's tail. 

WiLLARD^s Beojius, Chess, Cheat, (J)rojinfs xecalinus.^ The 
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characteviKtics of tliis gernis (hronms) are, spikelets from five 
to maiiy flowered, paiiicled, glumes not quite equal, shorter 
thaii the flowers, mostly keeled, — the lower, oue to five, the 
upper, three to nine nerved, — palete herbaceous, lower one 
convex on the back, or compressed, keeled, five to nine nerved, 
awjied or bristle pointed from below the tip, upper palea at 
length adhermg to the groove of the oblong grain, fringed on 
tlie keel, stamens throe, styles attached below the apex of the 
ovary. The grasses of this genus are coarse, with lai'ge spike- 
lets, somewhat drooping generally when ripe. 

The specific characteristics ai'O, a spreading panicle slightly 
drooping, spikelets ovate, sm.ooth, of a yellowish green tinge, 
showing the racliis when in seed, and holding from six to ten 
rather distinct flowers. In the spikelet exhibited m the cut, (Pig. 
50,) seven can be distinctly coimted, the eighth or ninth impei^ 
fectly developed can often be found ; stems erect, smooth, 
round, from two to three feet high, beai'ing four or five leaves 
with striated sheaths ; the upper sheath crowned with an obtuse, 
ragged ligule, tlic lower sheaths soft and hairy, the hairs point- 
ing downwards ; joints five, slightly hairy, leaves flat, soft, Ihiear, 
more downy on the upper than on tlie under side, points and 
margin rough to the touch. Summit of the large glume mid- 
way between its base a/iid the summit of the second floret, a 
constant mark of distinction from bromus racemosus and bromus 
mollis. (Pig. 50,) (b.) Fig. 51 shows the fomi of the spilce- 
let a few days before coming to maturity. Flowers in June and 
July. It has no relation to Italian rye g 





Distinguished from bromus arvetftts in the spikelets having 
fewer florets, and the outer palea bemg lounded at the summit. 

Nothing more clearly illustrates the want of accurate knowl- 
edge of subjects intimately connected with agriculture, and 
immediately affecting tlie fai'mers' interests, than the history of 
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the introduction aiid propagation, of tlus worthless pest to our 
grain fields. It has been heralded in the papers, in connection 
wiUi the names of distinguished friends of agriculture, with the 
earnest hope that it might receive extended trials. Monstrous 
prices have been charged and paid by the unsuspecting farmer 
for its seed, in many cases four and five dollars a bushel, a 
pledge being exacted that it should not be allowed to go to seed, 
for a reason, probably, wliich will shortly appear. Committees 
of agricultural societies have been invited to examine and report 
upon it ; and in a letter now lying before me, the disinterested 
propagator very kindly offers to put iip ten barrels of bromus 
seed for $100, saying, that " of course the earliest applicants will 
be sure of obtaining till all is gone, which would scarcely give a 
barrel to a State. * * Years must elapse before the country 
can be supplied as it now is with Herds-grass and clover seed. 
My offer invites co-operation and participation in the profits and 
pleasures now available " — for taldng advantage of the honest 
credulity of the public ? 

A quantity of bromus seed was sent to the State Farm for the 
purpose of experiment, with a letter with directions to sow with 
clover in the spring of 1855. The crop was cut while yet green, 
and before the grass had de\ eloped sufficiently to distuiguish it 
with certainty. This piesent year (^1856) directions were given 
to let it stand later in the season While engaged in the collec- 
tion and study of specmieni m the course of the summer, X 
gathered samples of this giass when it was still immature, the 
spikelets having very much the appearance indicated in Pig. 
51. Without giving ]t a ■very close examination at the time, I 
pronounced it tlie brmnns arieniis, which at that stage of its 
growth it very much resembles. A few days after, I was aston- 
ished to see it develop into Chess (broinus secatinus.') This 
was the first ripe specimen of Willard's bromus I had seen. I 
examined it with care with a strong magnifying glass, and to 
avoid the possibility of mistake, I submitted specimens of it to 
Prof. Gray, of Cambridge, and to Prof. Dewey, of Rochester, 
New York, both of whom, after examination, pronounced it 
gentiine chess. 

But Mr. WUlard having quoted from the report of a commit- 
tee of an agricultui'al society in which it was said that if a "jury 
of eows should coniinn the opinion of Mr. Willard as to the 
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superiority of the grass, then will the agricultural community 
owe him a debt of gratitude for having introduced to notice here 
a species of grass which is liighly beneficial on light sandy soils, 
much superior to any other species, and producing most abun- 
dantly on laud of better quality," I very recently directed this 
gi-ass to be submitted to such a jury, empanelled and kept under 
the charge of Mr. L. P. Chamberlaiii at the State Parm, which 
unhesitatingly pronounced a verdict in accordance with the 
fficts, which were as follows : — 

The grass which was first submitted for comparison with the 
bromus was the Eeed Canary grass, (j>halaris anmdinacea,') a 
grass of very slight nutritive and palatable qualities, as wiU 
appear by reference on a subsequent page to the careful analyek 
made of it at my request by Prof. E. N. Horsford, of tlie Law- 
rence Scientific School, Cambridge: The English hay used was 
such as commonly goes by tliat name among fanners, made up 
of Timothy and Eedtop mainly, of fair quality. The meadow or 
swale hay was taken from a wet meadow, made up of coarse 
awale grasses, such as are common in eastern Massachusetts, 
and pass under the tei-m of " meadow hay." The bromus was 
carefully picked out from all other grasses. The two kinds 
given in each tibial were put uito the same crib, but separated Ity 
a partition. 

First trial — Bromus and reed canary grass. There was no 
choice. Both were eaten alike till they were gone. 

Second — Bromus and English hay ; preferred English hay. 

Third — Bromus and swale hay ; *' swale. 

Fourtli — Bromus and oat straw ; " bromus. 

Fifth— Canary grass and English hay ; " English hay, 

Sisth — Canary grass and swale ; " swale at once, 

Seventli — Canary grass and oat straw ; " oat straw. 

Eighth — Canary grass and cornstalks ; " cornstalks, 

Kinth — Bromus and cornstalks. Ate nearly alike of each till 
both were gone. 

Tenth — Bromus and millet. Chose the millet and did not 
touch the bromus. 

This is a true transcript of the verdict of tliat intelligent jury, 
and it is precisely what I should have anticipated from what I 
knew of the grasses. The trial by jury should be final. 

It is unnecessary to say tliat " Cheat " is a troublesome weed 
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to the farmer, especially when it appears in his grain fields. It 
is an early grass, but tlie quantity of herbage, and especially its 
quality, make it unfit for cultivation. Indeed, the only speciea 
of any value, or at all fit for cultivation, belonging to tliia large 
genus of grasses, is the bromus arvensis, and even that has been 
discarded from modern agriculture. 

I have been thus minute in spealiing of tliis grass, because I 
have felt it my duty to disabuse tlio minds of fanners with regard 
to it, a duty in which I have recently, and since the above was 
written, been anticipated by my fiiend, Sanford Howard, Esq., 
author of a valxiable paper on the Grasses, in the Transactions 
of the New York State Agricultural Society, for 1855. 

I have but Bttle acquaintance i,vith, and no prejudice a^inst, 
Mr, WUlard, but regret exceedingly that he or any one else 
should make a mistake so serious to the community, and talce 
Bo much pains to propagate " cheat." Fortunately the plant is 
annual. The fact of its having been cut before it was ripe, in 
1855, accounts for its growing on the same piece in 1856. 

Smooth Beome Geass, or Upright Chess, (bronius race- 
mosus,') lias a panicle erect, simple, rather narrow, contracted 
when in fruit. Flowers closer than in the preceding, lower 
palea exceeding the upper, bearing an awn of its own length. 
Stem erect, round, more slender than in chess, sheatlis slightly 
hairy. In other respects it is very mucli lilce Willard's biximus, 
but may always be distinguished from it as well as from bromus 
arvensis, in the summit of the large glume being half-way be- 
tween its base and the summit of the third floret, on tlie same 
side ; whereas in Willai'd'a bromus the summit of the large 
glume is half-way between its base and smnmit of the second 
lioret. This character is constant, and offers tlie surest mark of 
distmction. It is common in gmn fields. Flowers in June. 
It is worthless for cultivation. 

Soft Chb^, or Soft Erome Grass, (^bromus mollis^ is some- 
times found. I procured beautiful specimens of it at Nantucket, 
wliere it was growing in the turf witli other grasses on a sandy 
soil near the shore. Its panicle is erect, closely contracted in 
fruit, spikeleta conical, ovate, stems erect, more or less liairy, 
witli the hairs pointing downwards from twelve to eighteen 
inches high, joints four or five, sliglitly hairy, leaves flat, stri- 
ated, liairy on both sides, rougli at tlie edges and points ; sum- 
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mit of the large glume midway between its base and tlie apes 
(rf the third floret, by -whicU it is always distinguished from 
WUlard's bromus. Flowers in June. Birds are fond of the 
seed, which are large and ripen early. Of no value for ciilti- 
vation. 

The Wild Chess, (bromus kalmii,') is another species, found 
often in dry, open wood-lands. It has a small, simple panicle, 
with the spikelets drooping on hairy peduncles, seven to twelve 
flowered and silky ; awn only one-thii-d the length of the lance- 
shaped flower, stem slender, eighteen inches to three feet high, 
leaves and sheaths hairy. Flowers in June and July. Oi no 
vaKie for cultivation. 

Fkikgsd Brome Grass, (bromus ciliatus,') is often found in 
woods and on rocky hills and river banks. It has a compound 
panicle, very loose, nodding, spikelets seven to twelve flowered, 
flowers tipped with an awn half to three-fourths their length, 
stem three to four feet high, with large leaves. Flowers in 
July and August, Of no value for cultivation. 

The Meadow Brome Grass, (bromus pratensis,') is a peren- 
nial weed in the corn fields of England, and is only vecom- 
mendcd in any part of Europe for dry, arid soils, where nothing 
better will grow. Fig. 52 represents this grass, and Fig. 53 a 
magnified spikelet. 

Not one of the brome grasses is worthy of a moment's 
attention as a cultivated agricultural grass, and the cleaner the 
farmer keeps his fields of them tlie better. 
. The. Common Reed Grass, (phragmiles communis,') is a very 
tall, broad-leaved grass, with the flower in a large terminal pani- 
cle. It looks at a little distance very much like broomeorn ; 
stem five to twelve feet high. It grows on the borders of 
ponds and swamps. It is said to he the largest grass in the 
United States, It oceiirs in several localities in Franklin 
County, and it is not mieommon in the eastern part of the 
State. Flowei-s in September. 

Perennial Rye Grass, common Darnel, (lolmm peremie.) 
Generic eharactoi^— spikelets many flowered, solitary on each 
joint of the continuous rachis, placed edgewise. Specific charac- 
ters — stem erect, smooth, fifteen niches to two feet high, root pe- 
rennial, fibrous, joints four or five, smooth, often purplish, leaves 
dark gi-eon, lanceolate, acute, fiat, smooth on the outer surface 
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and rotighisli on tlie inner, glume mtich shorter than the spike- 
let, flowers six to uiiie, awnless. Flowers in June. Shown in 
Fig, 54. Fig. 55 represents a magnified apikelet of this plant. 
This grass has had the reputation iu Great Britain, for many 
yoara, of being one of tko most important and Yaluabie of the 
cultivated grasses. It is probably much better adapted to a wet 
and uiieei'tain climate, tlian to one subject almost annually to 
droughts, -which often continue many weeks, parchmg up every 
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green thing. There is, perhaps, no grass, tlie chai'acteristics of 
■which vary so mxieh from the influences of soil, climate and cul- 
ture as perennial rye grass. Certain it is that this grass has 
been cultivated in England since 1674, and in the south of Prance 
from time immemorial. It is admitted to be inferior in nutri- 
tive value to orchard grass, (dactylis glomcrata,') when green. 

Whenever it is cut for hay, it is necessary to take it in the 
blossom, or very soon after, since otlierwise it becomes hard and 
wiry, and is not rehshed by stock of any kind ; and it changes 
very rapidly after blossoming, from a state in wliich it contains 
flie greatest amount of water, sugar, &q., and the least amount 
of woody fibre — into tlie state in wliich it possesses the least 
amount of water, sugar, &c., and the greatest amount of woody 
iibre and other insoluble solid matter. A specimen analyzed 
about the 20th of June, and found to contain 8J^ per cent, of 
water and 18| per cent, of solid matter, was found only tliree 
weeks later to contain only 69 per cent, water, and 31 per cent, 
solid matter. It is undoubtedly a valuable grass, and wortliy of 
attention ; but it is not to be compared, for the purposes of New 
Dngland agriculture, to Timothy or to orchard grass. It pro- 
duces abundance of seed, soon arrives at maturity, is relished 
by stock, likes a variety of soils, all of which it exhausts ; lasts 
six or seven years, and then dies out. 

Italian RrB Giuss, (loUum italkum,') has been recently 
iiitrod\tced into this State, and is now undergoing experiment 
which wiU assist in determuiing its value for us. It differs 
from perennial rye grass in tlie ilorets having long, slender 
awns, and from bearded darnel, (lolium temulentum,') in the 
glumes being shoi-ter than the spikelets. This difference wiU 
be manifest on reference to Fig. 56, and Pig. 67, which repre- 
sents a magnified spikelet. It turfs less than the perennial rye 
grass, its stems ai'e higher, its leaves are larger and of a lighter 
green, it gives an early, quick and successive growth till late in 
the fall. 

To say that it is, or would be, the best grass in our climats 
and on our soils, would be altogether premature ; but it. has 
the credit abroad of being equally suited to all the cUmates of 
Europe, giving more abundant crops, of a better quality, and 
better relished by animals than the perennial rye grass. It is 
one of the greatest gluttons of all the grasses either cultivated 
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or wild, and will endure any amount of forcing by irrigation or 
otherwise, while it is said to stand a drought remarkably well. 
The soils best adapted to it seem to be moist, fertile and tena- 
cious, or of a medium consistency ; and on such soils it is said 
to be one of the best grasses known to cut green for soiling, 
affording repeated luxuriant and nutritive crops. I have not 
seen enough of it to speak from personal observation or experi- 
ence of tliQ comparative profit of this grass and Timothy for 
cultivation here, but its comparative nutritive value is well 
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known from the thorough and reliable analyses of Prof, Way. 
By these it appears that 100 parts of Timothy grass, as talceii 
from the field, contain 57.21 per cent, of water, 4.88 per cent, 
of albuminous or fiesh fonning principles, 1.50 per cent, of 
fatty matters, 22.85 per cent, of heat producing principles, such 
as starch, gum, sugar, &c,, 11.32 per cent, of woody fibre, and 
2.26 of mineral matter or ash, while 100 parte of Italian rye 
grass taken from the same kind of soil and in the same condi- 
tion, green, contained 75.61 per cent, of water, 2.45 of albu- 
minous or fiesh fonning principles, .80 of fatty matters, 14.11 
of heat producing principles, starch, gum and sugar, 4.82 of 
woody fibre, and 2.21 of mineral matter or ash. Of these, the 
flesh fm-ming principles, fatty matters, and heat producing 
principles, are, of course, by far the most important ; and in 
ail these our favorite Timothy very far excels the Italian rye 
grass, showing a nutritive value nearly double. Nor has the 
Italian rye grass any advantage over Timothy or Herds-grass in 
the dried state, thoiigh the difference is by no means so 
marked, the former dried at 212° Fahrenheit containing 10.10 
per cent, of fiesh forming principles', the latter 11.36 ; the 
former containing 3.27 per cent, of fatty matter, the latter 
3.55 ; the former containing 57.82 per cent, of Iioat fonning 
principles, the latter 53.35. 

There are 432,000 seeds in a pound of Italian rye grass and 
from thirteen to eighteen pounds in a bushel. 

The Bearded Darnel, (lolwm temulentum,') is sometimes 
found in oiu- grain fields, with its glume equalling the five to 
seven flowered spikelets, and awn longer than tlie flower. Its 
grain is poisonous — almost tlie only instance known among the 



The Many-Flowebbd Darnel, (lolmm muUiflorum,') is, per- 
haps, the most showy species of rye grass, cultivated. It is 
but very rarely, if ever, met with here, though it was intro- 
duced from France to England about thu'ty years ago, and is 
cultivated to some extent. Fig. 58 shows the appearance- of 
this grass, and Fig. 59 a magnified spikelet. It is very nearly 
allied, if not identical with Italian rye grass. 

Couch Grass, Quitch Grass, Twitch Grass, Dog Grass, 
Chandler Grass, &c., (triticum repens.') The chief generio 
marks of this grass are, three or several flowered 
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oomprossod, with the flat side towards the rachis ; glumes neai-ly 
equal and opposite nerved lower palea like the glumes couves 
on the back awied fiom the tj upper flattened, stamens 
three; mostly annuils but otlieis are perennials, to ■Brliich the 
eouch gri'is belongs The sj ecif c characters of couch grass are, 
roote cieepn^ oittensiYely stem erect, round, smooth, from one 
to tw3 or two and a half feet 
1 gh striated, having five or sis 
flat leaves with smooth, striated 
S.1 ■\tho; the joints ai-e suipoth, 
the two uppermost very remote, 
leivos dark green, acute, upper 
one broader than the lower ones, 
roughish, sometimes hairy on the 
[■ surface, smooth on the lower 
half. Inflorescence in 
spikes. Flowers iu 
June and July. In- 
f troducedfromEurope. 
(Figs. CO and 61.) 

This plant is gen- 
erally regarded by 
farmers as a trouble- 
^^' "■ some weed, and ef- 
forts are made to get rid of it. Its 
long, creeping roots, brandling in 
every direction, talce complete pos- 
session of the soil and impoverish 
it. "When green, however, it is 
very much relished by cattle, and 
if cut in the blossom it makes a 
nutritious hay. Dogs eat the 
leaves of this grass and those of 
one other species for their medici- 
nal qualities in exciting vomiting. 
I have seen acres of it on the Con- 
necticut Hiver meadows, where it 
had taken possession and grew 
luxuriantly, and is called wheat grass, from its resemblance 
to wheat. It goes in different parts of the State by a great 
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variety of names, as Quake grass, Quack grass, Squitcii grass. 
It is important to destroy it if possible, and the means of doing 
it will be alluded to on a subsequent page. 

Sqoibebl-tail Gea88, (Aortfewm jubatum,') is -widely diffused 
over our salt marshes. Its specific characters are a slender stem, 
smooth, about two feet high, with rather short leaves, and low, 
lateral, abortive, neutral flowers on a short pedicel, short awiied, 
the perfect flower bearing an extremely long awn about the 
length of the similar hairy glumes, all spreading. It is com- 
mon on moist sands and marshes on the sea shore. Flowers in 
June. 

The common two-rowed barley, (Jiordeum distickum,') belongs 
also to the same genus as well as tlie common four or six-rowed 
fearley, (Jwrdeum vtilgare.') 

LVME Grass, Wild Rye, (elymus virginicus,') is frequent 
along the banks of rivei^. Its generic characteristics are two to 
foai" spjkelets at each joint of the rachis, all fertile, each one to 
seven flowered, glumes both on one side of the spikelot, paleas 
two, lower one usually a^siied, mostly perennial, some species 
annual. 

Specific description : Spike upright, dense and thick on a short 
peduncle usually included in tlie sheath ; two or three spikelets 
together, two or three flowered, smooth; shortly awned, stamens 
^iiree, stems stout, from two to three feet high, leaves broad 
asii rough. Flowers in July and August. Of no special value 
»a iffln agri(Hiltural grass. 

Canadian Lyme Grass, (elymus canadensis.') Spike rather 
loose and curving at tlie extremity, spilielets mostly in pairs of 
three to five, long awned, rough, hairy flowers, the lance awl- 
^laped glumes, tipped with shorter awns, stem three to four feet 
lugh,roDt creeping, leaves broad, fiat, Imear, sheaths smooth and 
ligule short. Flowers in August. It is common on the banks 
of rivers. 

Slender Hairy Lyme Grass, (elymus siriatus,') is sometimes 
found ill rocky woods and on the banks of streams, as tlie most 
slender and smallest flowered species of this genus. It flowers 
in July, and is so rare and of so little value as an agricultural 
grass, as not to need further description. 

Upright Sea Lyme ^Geass, (elymus arenarius.) This grass, 
which much .resembles beach grass, grows from two to five 
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feet high, with a perennial long creeping root, stem erect, round, 
smooth, leaves long, narrow, hard, greyish, pointed, gi'ooved, 
rolled in, smooth behind and rough on the inner surface. It 
flowei-s in July. Differs from the common hoach gi-ass in having 
a short obtuse ligule, and spikelets -without footstalks, of three 
or four florets, while beach grass has a long and pointed ligule, 
and spikeicts with footstalks, and of only one floret. 

Sinclair' calls this grass the sugar cane of Great Britain. It 
contains a large quantity of saccharine matter, and it is proba- 
ble that mised with beach grass, ss it is in Holland, it would be 
valuable to cut up and mix with common hay for winter feed. 
It is used precisely as beacli gi'ass is hero, to prevent the 
encroachments of the sea, and to arrest the driftuig of sand. It 
is not found growing wild in tiiis country as beach grass is, I 
have cultivated it, by way of a partial experiment, on Naliant 
Beach, and it has been sown in other parts of the country. 

BoTTLE-BiiusH Gbass, (gymnosHckum hi/strix,') is found rather 
commonly hi moist rocky woodlands, and along shaded banks 
of streams, and may bo known by its loose upright spike and 
spreading spikelets, smooth sheaths and leaves, amoothish iiow- 
ers tipped with an awn three times their length. Flowers in 
July. 

Wood HAm Grass, or Common Haib Gbass, (aira flexuosa^ 
is a common grass on our dry and rocUy hills, and road sides, 
and high upon Wacliuset Mountain. The generic name is the 
Greek aira, darnel, or tares, and its characteristics are, two 
flowered spikelets, in an open difl'use panicle ; flowers both per- 
fect, shorter than the glomes, hairy at the base, lower palea 
three to five nerved, awned on the back, grain oblong, smooth. 

Specific characters : Stems slender, one to two feet high, 
nearly nalred, loaves dark green, often curved, bristle-formed, 
branches of tlie panicle hairy, spreading, mostly in pairs, lower 
palea slightly toothed, awn starting near the base, bent in the 
middle, longer tlian the glumes, which are purplisii — perennial. 
Flowers in June. This plant is sometimes found 3,600 feet 
above tlie level of the sea. Sheep eat it readily. Of no value 
for cultivation. Fig. 62 represents this grass in blossom, and 
Pig. 63 a magnified flower of it. It contains when dry but .153 
per cent, of nitrogen. 

Hassock Gkass, (aira c<Bspilosa,~) also belongs to this genus 
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aira. Stems erect, round, rough- 
ish, in close tufts, leaves flat, 
lineal', acute, with roughish stri- 
ated slieaths, upper sheatli longer 
than its leaf, panicle pyramidal 
or oblong, large, at first Srooping, 
afterwards erect, with branches 
spreading in every du-ection ; 
awn barely equalling tlie palea, 
outer palea of lower floret shorter 
than tlie glumes, membranous, 
jagged or four-toothed on the 
summit, haiiy at tiie base, with 
slender awn rising from a little 
above the base, and extending 
seai'cely above tlie palea. Dis- 
tinguished from aira flexvosa in 
the awn of the lower floi-et not 
protrudbig beyond the glumes of 
tlie calyx. In aira flexuosa the 
awn of the lower floret protrudes 
more than one-tliird its length 
beyond the glumes. 

It has an unsightly lo 1 
fields and pastures, o 
accountofits growing in 
tufts or clusters or has 
soclrs. Cattle seldom 
touch it. Prefers stiff oi 
marshy bottoms, where 
the water stands. June. 

Water Hair Grass, 
(aira aquatica.') Fig. 6-1. Tliis grass Mr. Curtis calls the 
sweetest of tlie British grasses, aiid equal to any foreign one. Its 
stems and leaves, when green, have a sweet and agreeable taste 
like that of liquorice. Water fowls are said to be very fond of 
the seeds and tlie fresh green shoots. Cattle also eat it very 
readily. It is strictly an aquatic, but can be cultivated on 
imperfectly drained bogs and m.uddy bottoms. Not common. 
It Bowers in July. 
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Wild Oat Grass, White Top, (danthonia spicaia,) is com- 
mon in dry, sunny pictures, witli a stem one foot high, slender, 
with short leaves, narrow slioaths, bearded ; panicle simple, 
spikelets seven flowered, lower palea broadly ovate, loosely 
hairy on the back, longer than its awl-shaped teeth — perennial. 
Plowers in June. It is called white top in some localities, but 
is not the grass most commonly known by tliat name — the 
a^rostis alba. 
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DowNr Pbrsoon, (trisetum mollis,') is a grass with dense 
panicles, much contracted, ohloiig or linear, awn bent or diverg- 
ing, lower palea compressed, keeled, leaves flat and short ; 
found on rocky river banks and mountains, about one foot 
high. It flowers in July. Of no agricultural value. 

The Downy OatGbass, (trisetum pubescens^ is a very hardy 
perennial grass, naturalized on chalky soils, and on such soils 
its leaves are covered with a coating of downy hairs which it 
loses when cultivated on better lands. It is regarded as a good 
permanent pasture grass on account of its hardiness and its being 
but a slight impoverisher of the soil, and yielding a larger per 
cent, of bitter extractive than other grasses grown on poor, light 
soils. It is therefore recommended abroad as a prominent 
ingredient of mixtures for pastures. It flowers early in July. 
Fig. 65 represents this plant as it appears in blossom. Formerly 
classed as avena pubescens. 

Meadow Oat Grass, (avena praiensis, Fig. 66,) is a peren- 
nial grass, native of the pastures of Great Britain, growing to 
the height of about eighteen inches. It furnishes a hay of 
medium quality. Flourishes best on dry soils. Flowers in July. 
Figs. 67'and 68 represent the flowers of this grass magnified. 

The Yellow Oat Geass, (avena fiavescens, now generally 
classified as trtsetum Jlavestens,') can scarcely, perhaps, be 
regarded IS naturalized heie It is a perennial plant of slow 
growth and medium quality furnishing a hay containing about 
1.T9 per cent of azote or nitiogen ; suitable for dry meadows 
and pastures It is sometimes regarded as a weed, growing 
about eighteen inche=! high It fails if cultivated alone, but 
succeeds with other grasses and is said to be the most useful 
for foddei of the oat glasses It grows best with the crested 
dog's tail and sweet scented vernal. It contains a larger pro- 
portion of bittei extiautive than most otlier grasses, and for that 
reason is recommended by" some English writers as a valuable 
pasture grass. It flowers in July. Fig. 69 represents this 
grass, and Fig. 70 a flower of it magnified. 

Tall Meadow Oat Geass, or Tall Oat Grass, (arrhenor 
therum avenacezmi,') is the avena clatior of Limifeiia. Specific 
characters : Spikelete open panicled, two flowered, lower flower 
ataminate, bearing a long bent awn below the middle of the 
back ; leaves flat, acute, roughish on both sides, most on the 
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inner paiiicli kanuig slightly on one side, glumes very 
unequal, stems from two to three feet high, root perennial, 
fibrous, Eomftimes bulbou'i It is readily distinguislied from 
other grasses by its Imvmg two florets, the lower one having a 
long awn n&mg from a httle abo've the base of tlie outer palea. 
Introduced. Flowers in June and July. Shown in Fig. 71. 
A magnified spiltelet is seen in Fig. 72. 
This is the Kay grass of France. It produces an abundant 
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supply of foliage, and is valuable either for hay or for pasture, 
and has been especially recommended for soiling purposes, on 
account of its early and luxuriant growth. It is often found on 
the borders of fields and hedges, woods and pastures, and some- 
times very plenty in mowing lands. After being mown it shoots 
up a very thict aftermatli, and on this account, partly, is 
regarded as nearly equal for excellence to the common foxtail, 
(alopecurus prcdensis.') 
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Ifc grows spontaneously on deep, sandy soils, when once 
naturalized. It has been cultivated to some extent in New 
England, and is esteemed by those who know it, mainly for its 
early, rapid and late growth, making it very well calculated as 
a permanent pasture grass. It will succeed on tenacious clover 
soils. 

Meadow Soft Grass, Velvet Grass, (Jwlcus lanatus^ has 
its spikelets crowded In a somewhat open panicle, and an awn 
with tiie lower part perfectly smooth. The generic characters 
are, two flowered spikelets jointed with the pedicels, glumes 
boat-shaped, membranaceous, inclosing and exceeding tlie 
flowers ; lower flower perfect, its lower palea awnless and point- 
less, upper flower staminate only, bearing a stout bent awn 
below the apex. Stamens three ; grain free, slightly grooved. 

This species grows from one to two feet high, stem erect, round, 
root perennial, fibrous, leaves four or five, with soft, downy 
sheaths, upper sheath much longer than its leaf, inflated, ligule 
obtuse, joints usually four, generally covered with soft, downy 
hairs tlie points of which are turned downwards ; leaves pale 
green, flat, broad, acute, soft on both sides, covered witli deli- 
cate slender hau's. Inflorescence compound panicled, of a 
greenish, reddish or pinkish tinge ; hairy glumes, oblong, 
tipped with a minute bristle. Florets of two palete. Flowers 
in June. Introduced. In Fig. 73 is seen a drawing of this 
grass, and in Pigs. 74 and 75, its flowers magnified. 

This beautiful grass grows in moist fields and peaty soils, but 
I have found it on dry, sandy soils on Nantucket, and specimens 
have been sent me from Boxford and other places where it grew 
on upland fields, and was cultivated with other grasses. It is 
productive and easy of cultivation. It is of but little value 
either for pasture or hay, cattle not being fond of it. When 
once introduced it will readily spread from its light seeds which 
are easily dispersed by the wind. It does not merit ciiltivation 
except on poor, peaty lands, where better grasses will not suc- 
ceed. This grass loses about .63 of its weight in drying, and 
the hay contains about 1.92 per cent, of nitrogen. 

Tlie Crbeping Soft Grass, (Iwlcus mollis, Fig. 76,) not yet 
naturalized here. It is of no value, and is regarded as a 
troublesome weed. Distinguished from the preceding by its 
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awued floret and its creeping root. The flowers of this grass 
are seen magnified in Pigs. 77 and 78. 

Seneca Grass, or Vanilla Grass, (Jiierochloa borcalis,') 
has spikelets three flowered, flowers all with two paleEe, 
branches of the panicle smooth ; grows from twelve to eighteen 
inches high. Stems ereet, round, smooth, panicle somewhat 
spreading, rather one sided, leaves short, broad, lanceolate, 
rough on the inner side, smooth beliind ; spikelets rather large. 
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Grows in wet meadows. Flowers in May. Common and gen- 
erally diSitlsed, but of no value for cultivation, on account of 
its powerful, creeping roots and very slight spring foliage. It 
derived its generic name, hierochloa, holy grass, from two 
Greek words, signifying sacred grass, — from the fact that it was 
customary to strew it before the doors of the churches on festi- 
val and saint's days, in the north of Europe. In Sweden it is 
sold to be hung up over beds, where it is supposed to induce 
sleep. 

Sweet Scented VEnNAL Grass, (^emthoxanthum odoratum.') 
Specific characteristics: Spikelete spreading, tliree flowered, 
lateral flowers neutral, with one palea, hairy on the outside and 
awncd on the back ; glumes thin, acute, keeled, tlie upper 
twice as long as the lower ; seed ovate, adhering to the palea 
which incloses it ; root perennial. Flowers in May aud June. 
Stems from one and a half to two feet high. Introduced from 
Europe. This grass is seen in Fig. 79. 

This is one of the earliest spring grasses, as well as one of 
the latest in the autumn. It is almost the only grass that is 
fragrant. It possesses a property peculiar to this species, or 
possessed by only a few others, known as coumarin. It is 
said to be this which not only gives it its own aromatic odor, 
but imparts it to other grasses with which it is cured. Ilie 
green leaves when bruised give out this perfume to the fingers, 
and the plant may thus be known. The grass has but little value 
of itself, ite nutritive properties being slight ; nor is it much 
relished by stock of any kind, but as a pasture grass on almost 
aU soils, and with a large mixtiire of other grasses, it is very 
valuable for its early growth, and this gives it the character of 
a permanent pasture grass. 

It is not uncommon in our pastures and road sides, growing 
as if it were indigenous. I have found fine specimens of it on 
dry soils at Nantucket and elsewhere. 

The aftermath or fall growth of tliis beautiful grass is said 
to be richer in nutritive qualities than the gi'owth of tlie spring. 
Though it is pretty generally diffused over the country, it is 
only on certain soils that it takes complete possession of the 
surface and forms the predominant grass in a permanent turf, 
as it is said to do in some sections around Philadelphia. The 
flavor of the spring butter sold in that city is ascribed by some 
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to the prevalence of tliis grass. There seems to be nothing 
inconsistent in tliis supposition, since it is -woU known that dis- 
agreeable flavors are often imparted to the milk and the butter 
by the substances taken as food by the cow, as turnips, for 
instance, or cabbages, or cauliflowers ; and if an objectionable 
flavor may be imparted by one substance, it is reasonable to sup- 
pose an opposite flavor may be given by another. Mucli, of 
course, depends on the manufacture ; as poor butter is foimd in 
the Philadelphia market, as in any other, while as good could 
be, and is found, in the Boston market as any in the world. 
The best butter, I learn on inquiry, is as expensive in the 
former city as elsewhere, while it is ti'ue tliat a high price 
will command and obtain a good article wherever the art of 
butter making is at all understood. 

I am informed by Dr. Emerson, of Philadelphia, to whom I 
am indebted for valuable specimens of this grass, that he has 
made experiments in flavoring other grasses with a slight 
addition of benzoic acid in the form of an essence, previous to 
feeding tliem out to milch cows, and that the flavor of the best 
Philadelphia spring butter was thvis imparted to the butter 
made from thom. 

A curious and beautiful peculiarity is exhibited in the seeds of 
this grass, by which they are prevented from germinating in 
wet weather after approaching maturity, and thus becoming 
abortive. The husks of the blossom adliering to the seed when 
ripe, and the jointed awn by its spiral contortions, when affected 
by the alternate moisture and dryness of the atmosphere, act 
like levers to separate and lift it out from the calyx even before 
the grass is bent or lodged and while the spike is still erect. If 
the hand is moistened and tlie seeds placed in it, tlicy will 
appear to move like insects, from the uncoiling of the spu-al 
twist of the awns attached to them. 

The flowers of tlio sweet scented vernal grass are seen in 
Figs. 80 and 81. There are 923,200 seeds in a pound, and 
eight pounds in a bushel. It cannot be said to belong to the 
grasses useful for general cultivation. 

Eeed Canary Gkass, (^phalaris anmdinacea.') Generic 
characteristics : Spikelets crowded in a dense or spiked panicle, 
perfect flower flattish with two neutral rudiments of flowers, one 
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on each side at its base, awnlesa, two shining palefe, i 
inclosing the smooth, flattened grain ; stamens three. 

Specific description ; panicle very slightly branched, clustered, 
somewhat spreading when old, but not so much generally, as 
appears in Fig. 82 ; glumes wingless, rudimentary florets haiiy, 
stem round, smooth, erect, from two 
to seven feet high, leaves five or six in 
number, broad, Ughtisli green, acute, 
harsh, flat, ribbed, central rib the most 
prominent, roughish on both surfaces, 
edges nunutely toothed, smooth, stri- 
iited sheaths. Flowers in July. Grows 
on wet grounds by the sides of rivers 
and standing pools, best suited to 
somewhxt tenacious soils, 

4. beiutiful variety of this species 
IS the UiBBON or Striped Grass of 
the gaidens, familiar to every one. 
The leed canary grass grows in the 
utmost lu-tTiriance at the State Farm, 
at "VVestboiough, and produces a large 
ind early crop. It will bear cuttmg 
two or three times in a season, but if 
not lut e^rly, tlie foliage is coarse. 
C ittlc ore not fond of it at any stage 
of Its ^lowth, but if cut early and 
well cured, they will eat 
it in the winter if they 
can get nothing better. 
For some experiments 
with this hay in compari- 
son with others, see p. 61. 
This grass is common 
m low, rich soils where 
the witer is either stand- 
mg 01 sluggish, and is not 
Fis fc h« u y !.m i - uufiequently produced by 
transplantmg the lOots ot the stuped grass into suitable soils. 
In one mstante withm mj knowlpd^'e, it came in and produced 
an exceedingly heavy ciop, simply fiom roots of ribbon grass 
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which had been dug up from a garden and thrown into the 
brook to get them out of the way. Several other instances of 
a smilar nature haye also come to my notice. One farmer lias 
propagated it extensively in his wet meadows by forcing the 
ripe seed panicles into the mud witli his feet. As the stripe of 
the ribbon grass is only accidental, dependent on location and 
soil, it constitutes only a variety of the reed canary grass and 
loses the stripe when transferred to a wet and muddy soil. 

The cut, Fig. 82, was made from a specimen too far advanced 
to show this grass as it ordinarily appears ; the panicle or head 
is too spreading and not sufficiently long. I have iine speci- 
mens with panicles three times as long as appears in tho draw- 
ing, and more in the shape of a spike of Timothy. 

To ascertain tho exact nutritive qualities of this grass when 
cured as hay, a careful analysis has been made at my request, 
by Prof. E. N. Horsford, of Cambridge, with the following 
result ; Of water, the specimen contained 10.42 per cent. ; ash, 
5.31 per cent. ; nitrogen, .55 per cent. ; nitrogenous ingredi- 
ents, flesh forming principles, 3.53 per cent. ; woody libre, 
starch, gum, sugar, &c., 80.73 per cent.* Ifc will be seen by 

* The foUoiving are the details of thia valuable analysis ; — 

lat, Ot tho Lohtob stripped from liie Culms or Stilkn ; 

2a, or the StalkBtcomwhinli IhelmToa and Joints ivciicrMooycd! and 

ad. Of tho JolntB. 

Weight of dtf ureal portions of the Plant. 

OramnwS. Av. Or's. 



! 2.8989 

2.8740 ) 



" " " " . . ,3.20]BJ 
ntBoriburSHJts.mr-annd, wcighod, 61011 



3CS32 



Water Determmation, 
. Of the LeiYos, .B23i grammes lost at a tempsiaturo ot 212° Fah. .1014 gnrajnoH— ctiunl to 

Ash Determination. 
. Of ttie LaiTes, Idr-drlBd, 2.9239 gtammca gaya .2590 sraniniefl Aoli— eqmd to 9,86 per cent, 
. Of the SlalliBi Bir-dried, 4,1187 gmromos give ,1475 gnumnes Ash— eiual to 3.68 pet cent, 
, or tho Juinti, t^i-drlsa, ,5161 grammes ga ,0181 gmnuneg Asli—eiuel (o S.GI) per coat. 
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reference to a sabsecLuent page, containing analyses hj Prof. 
Way, that this grass is very far inferior to many of tlie grasses 
examined by him. The panicles of this grass if allowed to 
stand after the time of fiowering, become filled with ergot, or 
long, black spurs, issuing from between t!ie glumes, and occu- 

None of tlie above ashes efl'ei'vesced witli acid, indicaling the absence of 
carbonates. They gave but the faintest reaction for lime. Indeed micro- 
scopic, as well aa ohenucal esamination, showed the Ash to be composed 
ohnost ectJroly of Silica. 

Nitrogen Selermmation. 
a, 1.4370 grsmmes, tdi-drisd, g&ve .2S0I) gr^unmcB of FlatiDa^lbloiidii cf Ammo- 



lol.lJ 



. Of til 






The preceding results, in tabular form, appear as follows ; 
Rekuioe Weight of di£irenC portions. 



■oody ribre, StaKh, 

72.se 

SG.S3 



For comparison as to the relative nutritive values, there follow s( 
made of hay from several lonalitiea by Hcnnebci^ a 



I Thos. Way. 

I IngrcdleDta. 



l.TO 



10.85 



It ■will be seen that some of the samples contain nearly three times as much 
of Niti'C^enous Ingredients as the sample submitted for examination, and it 
will be inferred from this consideration that, other things being equal, the hay 
at the head of the list is decidedly inferior in natritire va!ue. 

» Three porta of Hitrogen correjpoDd witb 19.16 parto of Nitvosenous Tngrodionta, m Tssi^tnble 
albutoen. fibrin and easein. 
T Eabmatfld according \o percentages ot Ait^reat parlji- 
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pyiiig the place of grain. This, if there were no other reason, 
would be sufficient to determine that it shonld be cut at or 
before the time of flowering. I have never seen rye worse 
affected than my specimens of this grass are, Tlio effects of 
this mysterious disease are well known. The noxious power 
it exerts on the system, of animals whicli receive even a small 
poi-tion of it, is oftentimes dreadful, producing " most hor- 
rible gangrenes, rotting of the extremities, internal tortures 
and agonizing death ; it has boon known to slough and kill not 
a few human beings who have accidentally or inadvertently 
eaten grain or flour infected with it." 

The flower of the reed canary grass is shown in T'ig. 83. 
The variety called striped grass, (^cohraia,) is exceedingly 
hardy and may be propagated to any extent by dividing and 
transplanting the roots. In moist soil it spreads rapidly and 
forms a thick mass of fodder which might be repeatedly cut 
without injury, though it is of little value for feeding stock. 

The Common Canary Grass, (_pJialaris canariensis,') is cul- 
tivated in gardens, and to some extent in fields and waste 
places for tlie sake of the. seed for the canary bird. It has a 
spiked, oval panicle, glumes wing-keeled ; rudimentary flowers 
smooth and half the length of the perfect one. Flowers in 
July and August. 

Millet Grass, (miUium effusum,') is foimd growing com- 
monly in moist, shady woods, mountain meadows, and on the 
borders of streams. Panicle widely diffuse, compound, glumes 
ovate, very obtuse, leaves broad and flat, thin, root perennial, 
flower oblong. Mowers in June, Introduced. Of no value 
for cultivation, the foliage possessing but slight nutritive quali- 
ties. The seeds are sought by birds. It will thrive trans- 
planted to open places. 

Hairy Slender Paspaltjm, (^paspahim setaceum,') has an 
erect or decumbent, slender culm, from one to two feet high, 
leaves and sheaths hairy, spikes slender, smooth, mostly solitary 
on a long peduncle, epikelets narrowly two rowed. Plowcrs in 
August. It is found on sandy fields and plains near the coast, 
and is rather common. 

Slender Crab Grass, (^panicum filiforme,') is another species 
of the subgenus digitaria, or finger grasses, and resembles the 
last EOmewhat, but the upper glume equals the flower, while the 
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lower is nearly wanting, and tlio spikes are more erect. It 
flourishes on sandy, dry soils, especially near the coast. Flow- 
ers in August. Of no value for cultivation. 

Smooth Crab Geass, (^panicum glabrum,') resemhles the 
last, with the spikes digitate, tliree to four, spreading, rachis 
fiat and thin, spikelets ovoid. It is common in cultivated 
grounds, waste places, and on sandy fields. Flowers in August 
and September. A troublesome weed. 

Finger Grass, Common Crab Grass, (^pantcum sangainale.y 
The ■panic grafisos are widelyspread and common over the State. 
The generic characters are, two flowered panicled spikelets, 
flowers with or without awns, glumes two, lower one short or 
minute, the upper long as the fertile flower, upper flower per- 
fect, closed, flattish, awnless, stamens three. 

The stems of the finger grass are from one to two feet higli, 
erect, spreading, leaves and sheaths hairy, spikes four to fifteen, 
digitate, upper glume half the length of the flower, lower one 
small. This grass grows on waste or neglected cultivated 
grounds aud gardens, and yards, and is generally regarded as a 
troublesome weed. Litroduced. Flowers from August to 
October. 

Agrostis-likb Panic Grass, (^panicum a^rostoides,') differs 
from the preceding species m having the stems flattened, 
upright, two feet high, leaves long, sheaths smooth, spikelets on 
the spreading branches crowded and one sided, ovate, oblong', 
acute, purplish. It is common on wet meadows and borders of 
rivers. Flowers in July and August. 

Prolific Panic Grass, (panicwm proUferum,') grows on 
brackish marshes and meadows, and is common along the coast. 
It sometimes appears on dry places. Cattle are fond of it. 
It differs from the preceding in having culms thickened, succu- 
lent, branched and bent, ascending from a procumbent base, 
and spikelets appressed, lance-oval, of a pale green color. 

Hair Stalked Panic Grass, {panicum capillare,') grows m 
sandy soils and cultivated fields every where. Its culm is 
upright, oftaii branched at the base, and forming a tuft, sheaths 
flattened, very hairy, panicle pyramidal, hairy, compound and 
very loose, spikelets scattered on long pedicels, oblong, pointed. 
Flowers in August and September. 

Tall Ssiooth Pasig Gsass, (^panicmn virgalum.') Stems 
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upright, three to five feet high, leaves very long, fiat, panicle 
large, loose and compoTand, hratiches spreading when grown, 
and drooping, spiltelets scattered, oval, pointed, glumes usually 
purphsh. Grows pretty commonly in moist, sandy soils, and 
flowers in August. 

Broad-leaved Panic Grass, (^ptmicum latifoUum.') This is 
a grass with a perennial, fibrous root, and stem from one to two 
feet high, and leaves broad, long, taper-pointed, smooth or 
slightly downy, branches of panielo spreading, spikelets long, 
obovat«, downy. Flowers in Juno and July. It is common in 
moist thickets and woods. Of no value for cultivation. 

The HiDDEN-FLOWEUED Panic Gbass, (^panicum clandestinum,') 
the Yellow Panic Grass, (^panicum xantliopkpsum,') the Poly- 
MOEPHus Panic Gkass, (^poMicum dicJtotomum,') the Pew-flow- 
EEED Panic Gba^, (^panicum depauperatum,') the Warty- 
flowered Panic Grass, (^pamcum verrucosum,') are sometimes 
found, the first, in low thickets and along tlie banlts of rivers, 
not very common ; tlie second, on dry and sandy soils, pine 
plains, rare ; flowers in June ; the third, in dry and low grounds, 
not very common, flowers in Juno and July ; the fourth, on 
dry, sandy hill-sides, more common than the preceding ; the 
fifth, in sandy swamps, near the coast. None of these are 
valuable for cultivation, nor are they troublesome as some of 
the preceding species of panic are, on account of tlieir places 
of growth. 

Barn Grass, or Barnyard Grass, (^panicum cms^alU,') is 
more common. Its spikes arc alternate and in pairs, sheaths 
smooth, rachis bristly, stem from two to four feet high, stout, 
erect, or somewhat procumbent, leaves half an inch broad, 
panicle dense, pyramidal, glumes acute, awn variable in length 
and sometimes wanting, outer palea of the neutral flower, 
usually awned ; one or two varieties have rough or bristly 
sheatlis. It grows on moist, rich or manured soils and along 
the coast in ditches. Flowers in August, September and Oc- 
tober. 

Some csperiments have been made to cultivate this common 
species in the place of millet, to cut for green fodder. It is rel- 
ished by stock and is very succulent and nutritive, 

Hungarian Millet, Moha de Hongrie, (^panicum germani- 
eum,^ has been cultivated to some extent in tliis State, from 
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seed received tlirougli the Patent Office. It is an annual forage 
plant introduced into France in 1815, -where its cultivation 
has become considerably extended. It germinates readily, 
withstands the drought remarkably, remaining green even when 
other vegetation is parched up, and if its development is 
arrested by dry weather, the least rain will restore it to vigor. 
It has numerous succulent leaves which furnish an abundance 
of green fodder, very much relished by all kinds of stock. 

It flourishes in somewhat light and dry soils, tliough it attains 
its greatest luxuriance in soils of medium consistency and well 
manured. It may be sown broadcast and cultivated precisely 
like other varieties of millet. This mMct is thought to contain 
a somewliat higher percentage of nutriment than the common 
millet, though I am not aware that it has been analyzed. A 
practical farmer of "Worcester county says of it: "I have 
raised the " Moha de Hongrie," on a small scale only. In my 
garden it has grown thick and fine. 

" As it is a leafy plant and remains gi'een until its seeds 
mature, I think it may prove valuable for fodder, both green 
and dry. It grows and matures in about the same time as tlie 
common millet. 

" I have now one bushel of seed, grown on six square rods. 
This quantity will enable me to test it practically, another 
season." 

This plant is seen in Fig. 84, which gives a correct repre- 
sentation of it. 

The Bristly Foxtail, (seta/ria verticillata,') is a grass some- 
times, though rarely, found about farm houses. It lias cylin- 
drical spikes two or tliree inches long, pale green, somewhat 
interrupted with whorled, short clusters, bristles single or in 
pairs, roughened or barbed downwards, short. Not cultivated. 

Bottle Gkass, sometimes called Foxtail, (^setaria glaiica.') 
This is an annual with a stem from one to tliree feet high, 
leaves broad, hairy at the base, sheaths smooth, ligule bearded, 
spike two to three inches long, dense, cylindrical, bristles six to 
eleven in a cluster, rough upwards, perfect flower wrinkled, 
The spike is of a tawny or dull orange yellow when old. Flow- 
ers in July. It is common in cultivated grounds and barnyards. 
Introduced. 

The Green Foxtail, somctuncs also called Bo'itle Grass. 
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(setaria virid ^ ) 

has a spike cylindii 

cal, more i 

compound, green 

bristles few in a 

cluster, longer tl an 

the spikelets, flowe 

perfect, striate le gthw e and do t 1 It 

is common in cult vate 1 g o !<; 

The Bengal Cka t souetitie called 
Millet, (setaria ital ca ) also belongs to 
this genus. It 1 as i compo ind &p be 
thick, nodding, six to i e mches lo g 
yellowish or purj 1 sh bristles t vo o tl ee 
in a cluster. Intro lu ed from E ope 

Bub Grass, or Hed tn g Crass ( i 
chnis tribuloides ) s o newl it co n o 
on sandy soils on tl e c dst o ne the 
salt irater, wheie tl e 'ip kcs i e wh t sh 
It is regarded as a t o le me woe 1 
account of its p kly Flowers 

August. 

Gama Grass, r sesame Gbas Q j 
sacum dactyloides ) i a "l not oftpn 
found in this State s one of tl e la ge t 
and most remalk^ble g tsses tlough ot 
one that would be co de ed of any t 1 e mm 
where better co 11 lehal Is stalk s e| 
from four tosvi etlgl idtlo i, 
leaves look not ve y n ke tl ose of L d i I 

corn. Grows o no t soils near tl e y 

coast. Flowers Augu'it ^ ^ 

Finger-spiked Wood Grass, (andropugon furcatm.') Of 
this genus about sixty species are known to botanists. But 
few of these are indigenous to this country. Its generic char- 
acteristics are, a neuter or starainate lower flower, glumes and 
paleffi often wanting, upper fiower perfect, glumes awnless, lower 
palea awned. Flowers. in panicles and spikes. 

Specific description : Stems four feet high, leaves nearly 
smooth, spikes digitate or generally by threes and fours, lower 
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flower awnless ; the spikelets are roughisli, downy, awn bent. 
Flowers in September, This grass is common on sterile soils, 
rocky banks and hill-sides. Not cultivated. 

Purple Wood Grass, or Beoom Grass, (mdropogon sco- 
parms,') and the Indian Grass, or Wood Grass, (andropogon 
nutans,') grow on sterile and dry, barren soils, and sandy plains, 
and are common', though of no value for cultivation. They 
flower from Jirly to September. 

The Chinese Sugar Cane, (^sorghum sacckaratum ? not yet 
finally classified.) Panicle open or spreading, spikelets two or 
three, the lateral ones sterile, the middle or terminal one fertile, 
glumes tough and hard, sometimes awnless, stamens three. 

Specific description : Stem from six to fifteen feet high, 
according to the soil on which it grows, erect, smooth, leaves 
linear, flexuous, gracefully curving down at the ends, resem- 
bling Indian corn in its early growth, and broomcorn, to which 
it is nearly allied, at maturity. Flowers in a panicle at the 
top, at first green, changing through the shades of violet to 
purple, when more advanced. See Fig. 85, taken from a 
plant somewhat over seven feet in height. 

This plant has lately been introduced and used both for 
lorage and the manufacture of sugar and molasses or sirup. 
In some instances it has been used for making vinegar, brandy 
and other liquors. As it is a true grass, and is at present 
exciting considerable interest throughout the country, it is 
proper to notice it in this connection. 

The genus sorghum embraces over thirty species, most of 
which originated in Asia, where some of them have been culti- 
vated time out of mind. Specimens of the sorghum sacchara- 
tnm were introduced into France by means of the seed, about 
sis or eight years ago, where they have been cultivated with 
considerable euccese. So far as we know, this species is the 
best and most valuable for cultivation for the various purposes 
alluded to. Most of the seeds first iised in this country were 
obtained from France, through the efficient agency of the 
Patent Office, at Washington, having been first cultivated in the 
spring of 1855. 

Any positive assertions with respect to the value of this 
plant, would, perhaps, be premature, but I have had very good 
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opportunities of observation upon it, and have met luaiiy indi- 
Tiduals from different latitudes who have cultivated it with 
, and numerous experiments upon it are still 
, which will determine its relative value and its 
modes of cultivation. It is, undoubtedly, very rich in saccha- 
rine matter in all latitudes within the geographical range of 
Indian corn. It has been said that the percentage of sugar 
decreases somewhat in the higher latitudes ; but this does not 
seem to have been eatahlislied as a fact, and the opposite con- 
clusion, will, very probably, be arrived at, even though the 
percentage of sugar found to be crystallizable should be greater 
in more tropical regions. 

1'he plant grown in Massachusetts the past year contained 
about twenty- three per cent, of sugar, wMle tliat grown in the 
District of Columbia contained but fourteen per cent. And 
tliis accords with what we know of Indian corn, since it is 
pretty weU established that the corn grown in high latitudes is 
richer in saccharine matter than that grown at the South. 
The meal of nortbeni corn is also better, and will bring at all 
times a considerably higher price in the market. 

Of the Chinese sugar cane about seven-eighths of the whole 
plant consist of juice, especially when grown in a southern 
latitude where the juice is somewhat more abundant, the cano 
being more succulent there ; and we may readily credit the 
statement that vhiegar has been made from this juice at the 
rate of fifteen hundred gallons to the aero. 

When cut for aiigar the most favorable time is just after it 
has passed tlie blossom, orwhen the seed is " in the milk," and 
if raised for this purpose the time of planting should be later 
than that of Indian com. The leaves are stripped off and the 
stalk is crushed in any convenient mills or rollers, though more 
suitable mills will undoubtedly be constructed. 

Should it be found on more careful trial to be equal to what 
is reported of it, it will make an entire revolution in the siigar 
growing interests of the comitry, and thus become a plant of 
great national importance. It is said that the crop of sugar 
raised in Louisiana has gradually decreased from nearly five 
hundred thousand hogsheads in 1863, to less than one hundred 
thousand, in 1856, while the price of sugar and molasses — a 
greater amount of which is consumed in this, than in any other 
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country on the globe, in proportion to the population — is loudly 
calling the attention of farmers aud planters to its production ; 
and the Chinese sugar cane is regarded by some as a substi- 
tute for the species of sugar cane most commonly cultivated 
there, the saccharum officinarum. 

But I propose to speak of it in tliis connection mahily as a 
forage plant, though it may piove perfectly practicable and 
profitable to cultivate it for the purpose of making sugar and 
molasses. Some years ago the practice of sowing Indian com 
in drills for the purpose of cutting up green for fodder, was 
recommended by a progressive agriculturist, and though at first 
ridiculed, it soon came to be planted in small patches of a few 
rods square, by practical farmers here and there, till now it is 
regarded as almost an indispensable crop, not only to carry a 
stock of cattle through a severe summer drought, wlien our 
pastures are short and dry, but to cut and cure in large quan- 
tities for winter use. The weight and value of an acre of 
fodder is very great. Of late years there has been an inclina- 
tion to use sweet corn for this purpose, under the supposition 
that it possessed a larger quantity of saccharine matter in its 
stalks and leaves than the yellow varieties. When the use of 
sweet corn was iirst recommended, it was said that cattle were 
so much more fond of it than of yellow corn, that they would 
select its stalks if tied up in a bundle with the stalks of yellow 
corn. The same is now asserted of the Chinese sugar cane, 
and as it comes to me very well authenticated, I see no reason 
to doxibt it. 

Of the economy of the culture of corn to feed out green in 
the manner alluded to, there can be no question, and no tlirifty 
and prudent fai-mer thinks of neglecting it ; for if we suffer 
from drought, as we are hable to every season, he is sure to 
regret it. Now if a substitute of superior value can be found, 
of as easy and simple cultivation, every farmer will avail him- 
self of it. Whether this substitute will he found in tlie Chinese 
sugar cane, remains, perhaps, to be proved ; but so great has 
been its success thus far as to lead us to anticipate its adoption 
and extensive cultivation for that purpose. In one case 
authentically reported, nearly ten tons of fodder were raised 
on an acre, out up and cured, and weighed three months, 
after cutting. This is not at all surprising when we consider 
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that even larger yields of Indiiiii corn have been and are fre- 
quently obtained, when raised, cut and cured in the same 
manner. 

When grown for fodder, two or three cutting may be obtained 
from it, the first being made just before the time of blossoming, 
when the plant immediately starts up with a vigorous growth 
and renews its leaves, and sends up its flowering panicles with 
great rapidity. No less than five cuttings were obtained in 
Florida during the last year, but the seasons in more nortliern 
latitudes would not admit of so many. It is well known that 
Indian corn will shoot up the second time in tlie samo manner, 
■ffhen once cut or eaten down while green. 

This plant grows best m a dry soil and hot sun, in both of 
which it can be accommodated as far north as New England, 
It shoiild be planted at oi just aftei the time of Indian corn, 
and it will mature its fruit m about one hundred days from the 
seed. For the purposes of sug^r making it is best cultivated 
on rather poor, warm soils, but foi feedmg out to fattening 
animals, it should be cultivated on ncher ones If raised for 
sugar it is better harvested somewhat late in the sef^on, when 
the temperature ranges from 45° to 55°, when it is not so apt 
to suffer from the acetous fermentation to which it will be liable 
if cut earlier. But if raised mainly for the seed, it would be 
well to plant it somewhat earher in the spring, in which case it 
might be cut earlier in the fall. Though the seed is now 
exceedingly dear on account of its scarcity and tlie extensive 
demand for it, yet it is estimated that it can be raised at the 
price of oats, fifty and sixty bushels to the acre having been 
obtained without any extraordinary care. The seed can be 
made into bread or into a beverage resembling chocolate, or fed 
to poulti-y and other farm stock. 

The Chinese sugar cane, if sown with a view to obtaining its 
seed, or to attaining its full and perfect development, should be 
cultivated in hills after the manner of planting Indian corn, 
and hoed and cultivated in the same manner ; but if sown for 
fodder, it will be found to yield a more luxuriant crop in drills, 
as we cultivate Indian corn for that purpose. In the former 
case, one quart of seed wiU suffice for an acre as it tillers very 
much, each seed sending up several shoots or seed bearing 
stems ; in the latter case, a lai'ger quantity would be required. 



dbyGOOgIC 



NATURAL HISTOKT. 87 



As a fodder plant it has been found not to increase the 
quantity of milk, inilcli cows fed upon it having fallen off very 
decidedly, wliile they rapidly increased in flesh, and the quality 
and richness of the milk was found to be improved. This may, 
therefore, be found to be an objection to its use with some, to 
whom the quantity is indispensable and the quality of no con- 
sequence ; but even such may find it desirable to cure and feed 
it to cows in winter. 

It was raised in Dorchester during the past year from seed 
raised there tlie year previous, which is conclusive proof that 
the seed can be ripened in tMa latitude so as to germinate, 
though for all practical purposes it is not material to us whether 
it will ripen here readily or not, if it is found to do so in the 
Middle States. 

As already mtimated, tlie results of experiments have been 
successful, and these experiments will be carefully repeated the 
conung season. 

A farmer in the State of New York, whose communication 
appears in tlie volume of the Patent Office Report on Agricul- 
ture, for 1855, says: "The proper time for planting, I should 
say, would be the same as that of early corn, as I find it quite 
hardy, and stalks of it cut down the end of October made 
fresh shoots after two rather heavy frosts, and still were good 
for feed. From twenty-five plants I obtained half a bushel of 
ripe seed, 

" The mode of cultivation I would recommend, would be to 
sow after tlie ground is well manured and deeply ploughed, in 
drills four feet apart, the plants two feet asunder in the drills, 
witli not more than one plant in a place, as each sends up from 
four to six shoots. When the plants are well started, say a 
foot in height, turn over the earth on each side with a plough, 
after ■which keep tliem clear of weeds with tlie hoe. 

" When well cultivated and in good soil, the plant attains from 
ten to fourteen feet in height and produces excellent fodder 
from the root to the top. I believe a heavier weight ef nutri- 
tious feed for all kinds of cattle can be procured from it in 
a given space of ground, than from any other plant, and I tliink 
it will prove of great benefit to every section of the country 
where it is introduced, not only as a green feed during the hot 
months, but after being cut up and cured like the corn plant, 
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its stalks may be steamed during the winter, and given to 
horses, oxen or cows, which will commence eating a,t ono end 
and not leave them till entirely consumed. The seeds, also, 
I have no doubt, will prove valuable as a feed for poultry, as I 
find they eat them with avidity, I look upon this plant as of 
great value as a forage crop, and possibly, it may be profitably 
cultivated for sligar, as the juice contains nearly ten per cent, 
of saccharine matter as clear as crystal, and on a very small 
scale, beauiiftil clarified siigar was produced by my friend Dr. 
Ray." 

Other statements are equally unqualified in the expression of 
confidence in the value of this plant. I subjoin the following 
practical suggestions on the cultivation of it, from a valuable 
little manual by Mr. Hyde, of Newton Centre, who has experi- 
mented with it. He says : — 

" Select a warm and dry soil, such as you would select for 
Indian corn. 

Prepare your ground precisely as you would for corn, either 
by spreading your manure, or putting in hills, — about the same 
distance between the hills, wliere the ground is rich. 

In planting, which should he done early, put into each hill 
six or eight seeds. Cover lightly with well pulverized soil, — 
say, three-fourths to one inch deep ; pull out all but four or 
five at second hoeing. If planted in drills, seed enough sho\ild 
be used so that after hoeing there may be a static to every four 
or five inches ; from a pound and a half to two pounds of seed 
should be used. 

Cultivate and hoe as with corn ; care should be taken that 
the ignorant do not hoe up the young plants, taking them for 
■bani-grass, which they very much resemble. 

When the panicles appear they should be cut off of all that 
which is intended for sugar or sirup making. 

When the plant has j\ist passed into bloom, the stalk may be 
used for sirup, but will continue to grow better until the seed 
is in the? milk-stage, or little later. 

The stalks should be cut close to the ground, with a bill-hook 
■or some such tool, and stripped of their leaves, and the green, 
■succulent top cut off, when they are ready for the mill ; the 
leaves and top may be fed greeu to cattle, or dried. 
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The stalks sho«ld be passed through the mill twice or more, 
until most or ail of the juice is expressed. 

The jiiico should not be allowed to stand long after being 
expressed, but boiled at once, if possible. A slow fire should be 
made under the kettle, — which should be of brass, or mueli bet- 
ter of copper, — and the juice should not be allowed to boil until 
the green scum has all been taken off. Lime-water may bo 
used to aid in clarifying and to neutralize the acid ; the exact 
quantity is not yet detei'mined, but to every five gallons of juice, 
say from one to two teaspoonfuls of powdered lime, or the 
same dissolved in water, and strained, before being put into the 
juico. 

Wlien all tlie green scum has been removed, the fire may be 
increased, and the juice boiled down until nearly as thick as 
common molasses in hot weather, when, if intended for sirup, 
it should be removed from tlie fire, for this completes the pro- 
cess. If intended for sugar, it should be allowed to boil longer, 
and until it will ' string into threads,' or present an appearance 
of being sufficiently boiled to grain, when it should be thrown 
off into troughs, or coolers, at once. I am not able to give 
exact information in regard to the time it should be boiled to 
crystallize readily. Further experiments will determine. 

If made into sugai-, it should he removed from the coolers to 
casks with holes bored in them, so that the moli^ses may drain 
off and leave the sugar dry, as it should be. These casks are 
generally placed on timbers, with a cement cistern underneath 
to hold the drippings, or molasses. After remaining in the 
' purgery ' until sufficiently drained, it comes out fit for sale, or 
use. 

If cultivated exclusively for fodder, it should be planted as 
early as the weatlier will allow, and quite as thick as stover- 
corn. When the panicles appear, or even before, it may be cut 
either for soiluig or for dryhig, and the roots will at once throw 
up another crop. 

If it is desired, the juice may be fermented, like the juice of 
apples, being put into casks at the mill, and ti-eated like cider. 

The begass, or waste, may be dried and used for fuel, or for 
making paper, or rotted down for manure. 

If the storms should blow down the seed-cane, no fears need 
be entertained, as it will remain weeks in that condition without 
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injury. I must hero caution all persona who gi'ow this cane 
against planting it in the vicinity of broomcorn, Dourah corn, 
or Guinea corn ; for it readily mixes ■with these plants, and it 
would render the seed worthless for planting." 

As already suggested, more accurate investigations are re- 
quired to determine the relative importajice of this plant for the 
various economical purposes alluded to. If it should be found, 
on chemical analysis, that the lai-ge percentage of saccharine 
matter in the plant consists of ¥liat is called glucose, a sub- 
stance of comparatively little value, incapable of crystalliza- 
tion to any extent, instead of a saccharine substance capable of 
easy granulation, it would very materially aiiect the value of 
the plant for the pui'poses of sugar making, but could hai'dly 
affect its real value as a forage plant. This point will soon be 
determined. 

If, as has been stated, it is found to be suitable for the manu- 
facture of alcoholic liquors, it should, perhaps, be regarded by 
the philanthropist as an important addition to our cultivated 
crops. It is well known that enormous quantities of our best 
grains are now withdrawn from their legitimate use as food for 
man, for the manufacture of these articles. Many distilleries 
use upwards of two thousand bushels of Indian corn or other 
grains, on an average, every day, and the consumption of grain 
for these purposes throughout the country is incredibly large. 

The Chinese sugar cane will probably be found to be an 
exhauster of land, requiring large quantities of tlie phosphates 
and shicates of the soil for the development of the hard coating 
of its stems. It has been estimated tliat nine tons of it to the 
acre would take from the soil fourteen hundred pounds of 
mineral substances. This would seem to indicate a dry, grav- 
elly, or a sandy soil, as best suited to supply it wants. 

Indian Grass, Wood Grass, (sorghum nutcms,') is a grass 
sometimes found on our dry, sterile soils, with a panicle oblong, 
somewhat compressed, from six to tea inches long, stem from 
three to five feet high, leaves linear, grayish, sheaths smooth, 
spikelets light brown and glossy, drooping when mature, hairy 
at the base, awn twisted. It flowers in August. 

Indian Millet, {sorghum vulgare,') is a cultivated species 
and has several well marked varieties, one of which is the Broom- 
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COHS. It is called Guinea com in the "West Indies, Bonrali in 
Arabia, and Nagara in the north of China, It is sometimes 
used as a forage plant. 

As already intimated, more than thirty species' supposed to 
belong to this genus are known to have been introduced into 
France, though it is very probable that a more accurate classifi- 
cation will distribute many of them among the other genera. 

The tall ceieal which has long been cultivated in the south 
of Europe and in Eaxbary, under the general name of sorghum, 
resembles Indian corn in quality, and is often called small 
maize. Its stems contain a pretty large per cent, of saccharine 
matter, and it is useful to cut green as a forage plant. 

Indian millet, when raised on good soil and under favorable 
circumstances, is said to yield a larger quantity of seed to the 
acre than any other cereal grass known, not excepting even 
Indian corn. Its niitritive quality is nearly equal to that of 
wheat. The common millet is tlie panicum. miliaceum. 

liSiDiAN Corn, Maize, (sea inais^ is a well known plant of 
American origin, a true grass, and one of tlie most beautiful 
and useful of this great family. Its value as a forage plant has 
already been alluded to in speaking of the Chinese sugar cane, 
and need not be dwelt upon here. Subject as we ai-e, to the 
severest droughts, which parch up and essentially injure our 
pastui-es, this plant has been found to be of the utmost impor- 
tance to cut up green, affording an abundant and nutritious 
fodder, exceedingly succulent and greatly relished by cattle of 
all kinds, keeping them in good condition, while without this or 
some similar substitute our stock would inevitably suffer. 

The varieties cultivated for the purpose of fodder should be 
those with the lai'gest and most succulent leaves. Some of the 
varieties of sweet corn are usually preferred, but on this point 
farther and more accurate investigations are greatly needed. 

It is estimated that on an average from six to eight tons of 
dry fodder may be procured from an acre sown in drills and 
properly cultivated, and that this would be equal to about four 
or five tons of good hay. This is a reasonable estimate, as far 
larger crops ars often obtained. 

The particular advantage of raising what are called forage 
planiB, either to cut up green for soiling or to cure for winter 
use, over our ordinary mowing lands is, that they give on the 
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same extent of land a far larger amount of nutriment for ani- 
mals. They give this product immediately, or at least, in a 
very few months from tlie time of sowing, while permanent 
mowing lands, or the perennial grasses, require a great length of 
time to arrive at perfection, varying from one to four or five 
years. The amount of fertilizing materials drawn from the air 
and stored away in tlie soil by means of the roots, add capable 
of benefiting the crops of the succeeding year is very consider- 
able, while, in the natural grasses, it remains under the turf 
and does not come into use till the sward is broken and sub- 
mitted to culture. We may choose for forage culture plants 
which start up early in spring and are capable of being used 
CTcn before the natural grasses have attained a size to make 
tliem particularly valuable for grazing. 

Besides, the mass of manure which may be made from the 
product of an acre of land by the use of forage plants, owing 
to the increased yield, over and above what would be obtained 
from the same acre in the natnral grasses, is an item too rarely 
taken into the accoimt. 

Moreover the plants usually called forage plants, like the 
clovers, lucerne and green corn fodder, may have some advan- 
tage over root culture, their expense being generally less, their 
product, dried, more easily stored, and kept with less danger of 
injury and decay, and the mode of feeding out to animals 
attended with less trouble. 

Ked Cloveb, (trifoliiim pratense.') We have given our 
whole attention, in the preceding pages, to what are strictly and 
properly called the natural grasses. We now come to consider, 
very briefly, the artificial. Curious a^ it may appeal-, the arti- 
ficial grasses were cultivated first in point of time, in England, 
the red clover having been introduced and grown there about 
the year 1633 ; sainfoin, 1651 ; yellow clover in 1659, and 
white clover about the year 1700 ; while not one of the natural 
grasses was cultivated till nearly a century later, with the excep- 
tion of perennial rye grass, first cultivated in 167T. About the 
year 1759 tlie custom of sowing tlie chaff and seed dropped 
from the hay stack, along with the artificial grasses and rye 
grass began, and soon after — between 1761 and 1764— tlie cul- 
tivation of Timothy and orchard grass was introduced from 
America. The culture of the bent grasses, the sheep's fescue 
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and the crested dog's tail, began soon after. In 1766, the 
London Society for the Encouragement of Arts offered pr&- 
'miums for tlie collection of the seeds of some of the grasses 
then found growing wild, such as the meadow foxtail, the 
meadow fescue, the sweet scented vernal grass, &c., and in 
1769 the same society offered additional rewards for farther 
investigations and experiments on the culture and comparative 
value of the natural grasses. But little we^ done, however, 
till the experiments undertaken by tlie Duke of Bedford, in 
1824. 

In this country the extensive and practical cultivation of the 
natural grasses seems to have been commenced at an earlier 
date than in England, for Jared Eliot, writing about the year 
1750, speaks of the culture of Timothy as haying been adopted 
sometime previously. Indeed, the necessities of our rigorous 
climate compelled attrition to this branch of husbandry soon 
after the establishment of the colony, in 1620. The climate of 
England, on the other hand, admitted a greater degree of reli- 
ance on the wild luxuriance of nature, and this mode of man- 
agement was brought over by the first settlers and attempted 
for some years, the few cattle they had being kept on poor and 
miserable swale hay, or often upon the hay obtained from the 
salt marshes. The death of their cattle from starvation and 
exposure was of very common occurrence, and not unfrequently 
the farmer lost his entire herd. The treatment of animals now, 
as thej were treated duruig the whole of the first century of 
the colony, would malte the owner liable to prosecution for 
cruelty. This treatment was, in part, owing to tlie poverty of 
the settlers, but more, probably, to the ideas and practices in 
which they had been early trained in a different climate. For- 
tunately for the poor dumb beast a more enlightened policy 
now governs the mass of men, and this policy has led to gi'cater 
care and attention to the cultivation of the grasses. 

But in this coxiutry, the c\ilture of the natural grasses takes 
the precedence in point of time from the causes .already indi- 
cated, and the minds of men are so infl\ienced by the routine 
of ordinary practice, that the introduction of clover in the early 
part of the last century met with great prejudice, which is now 
nearly, if not quite extinct. 

Eed clover, though not properly incluiicd in the family of 
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grasses, is now not only extensively cultivated, liut is found to 
be one of the most valuable and economical forage plants. It _ 
belongs to the pulse family, or le^imtnosai, which includes the 
larger portion of forage plants called artificial grasses, in dis- 
tinction from the gcaniincEe, the true, and often called the 
natural grasses. The generic name, trefoil, or trifolium, is 
derived from the Latin tres, three, and folium, a leaf ; and the 
genus can generally be very readily distingiiished by the num- 
ber and arrangement of its leaves in three leaflets, and fio\vors 
in dense, oblong or globular heads. 

Specific description : Stems asceading, somewhat hairy, leaf- 
lets oval or obovate, often notched at the end and marked on 
the upper side with a pale spot, heads ovate and set directly 
upon the stalk instead of upon branches. This species is 
regarded as by far the most important of the whole genus. It 
has fcpoited into a number of varieties, one of which is biennial, 
anothei perennial, the latter by long cultivation becoming 
biennial, while the former, — as is true of most biennial and 
many anmial plants, — assumes, to some extent, the character of 
a perenniil and can be made to last three or four years or even 
more, by simply preventing it from running to seed. This 
plant is seen in Fig. 86, its leaf is shown in Fig. 87, and its 
fruit magnified in Fig. 88. 

The introduction of clover into England, it is often said, 
produced an entire revolution in her agriculture, and indeed, 
when we consider how important a part it plays in our own 
system of farming, we can with difficulty imagine how our 
ancestors ever got on at all in fanning without it. Ee this as it 
may, it is certain that it led to many of the most important 
improvements in the rotation of crops. Clover is very properly 
regarded as a fertilizer of the soil. The action of its long ajid 
powerful tap roote is not only mechanical, — loosening the soil and 
admitting the air, — but also cliemical, serving to fix the gases 
important to enrich tlie earth, and when these roots decay they 
add largely to that black mass of matter we call the soil. It 
serves, also, by its luxuriant foliage, to destroy annual weeds 
which would spring up on newly seeded land, especially after 
imperfect cultivation. But one of the most valuable uses of 
it, and one too often overlooked, is to shade the surface and 
thereby increase its fertility. 
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CIo¥eris emphatieally a lime plant, and the soils best adapted 
to it are tenacious or stiff loams. The careful analysis of Prof, 
Way fonnd no less than S5.39 per cent, of lime in the inorganic 
consiituenis of red clover, and that of Boussinganlt 82,80 per 
cent., while intelligent practice has arrived so nearly at the 
same conclusion, that the term " clover soils " is now almost 
universally used to indicate a tenacious loam, containing more 
or less of lime in its composition. 

Another great advantage in favor of the cultivation of clover, 
eonaista in its rapid growth. But a few months elapse from the 
sowing of the soed before it yields, orciinarily, an abundant and 
nutritious crop, relished by cattle of all kinds. 

Clover seed should always be sown in the spring of the year, 
in tlie climate of New England. It is often sown upon the late 
snows of March or April and soon finds its way down to the soil, 
where, aided by the moisture of early spring it quickly germi- 
nates and rapidly shoots up its leaf stalks. 

An accurate and valuable analysis of this plant, both in its 
green and dry state, will he found in a tabular form on a suh- 
seqiient page, while a more extended notice of its culture and 
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the mode of curing it, witli the results of practical experience 
as to its vahie, will also be given in their proper place. 

White Clover, Dutch Clovee, Honeysuckle, (irifoUvm 
repens,) is equally common with the red, and often forms a very 
considerable portion of the sward or turf of pastures and fields 
of a tenacious and moist soil. Specific description : Stems 
spreading, slender and creeping, leaves inversely heart-shaped, 
flower heads small, wliite, pods four seeded, root perennial. 
Flowers from May to September. Fig. 89. A magnified flower 
is seen Fig. 90. 

Wliite clover is widely diffused over this country and all the 
countries of Europe. It is indigenous probably both to England 
Eind America. When first cultivated from seed collected from 
wild plants, at tlie beginning of the last century, it was recorded 
of a farmer that he had " sowed the wild white clover which 
holds the ground and decays not." Its chief value is as a pas- 
ture grass, and it is as valuable for tliat purpose as the red 
clover is for hay or for soiling, though there are some who place 
a low estimate upon it. It easily accommodates itself to a 
great variety of soils, but grows most luxuriantly in moist 
grounds and moist or wet seasons. Indeed, it depends so much 
upon a general distribution of rains through the season, that 
when they are Eufficiently abundant it comes in profusely even 
where it was not observed in other years, and hence such sea- 
sons pass under the term of " clover years." It is not appar- 
ently so much relished by stock as from its sweetness we should 
foe led to expect, but it is, on the whole, to be cherished for 
permanent pastures, and improved, as it undoubtedly may be, 
by a proper selection and culture of varieties. For an accurate 
analysis of this plant the reader is referred to a subsequent 
page. 

LucERRS, Alfalfa, (medtcago sativa, Fig. 91.) This genus 
of leguminous plants has been known and cultivated from time 
immemorial. This particular species, lucerne, was brought 
from Mediate Greece in the time of Darius, aboutfiive hundred 
years before Christ, and its cultivation aftei-wards extended 
among the Romans, and through them to the south of France, 
where it has ever since continued to be a favorite forage plant. 
It does not endure a climate as severe as red clover, requiring 
greater heat and sunlight; but in a latitude equally suited to 
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both plants it would be somewhat difficult to say which should 
have the preference. In some respects it is decidedly superior, 
as in being perennial, and consequently remaining long in the 
soil. I have seen fine specimens of it in South Boston, ivhere 
the seed was sown in 1824, still maintaining its vigorous hold 




Tig. 90, 

of Uie soil and growing with remarkable luxuriance. The 
crop of lucerne is as abundant as red clover, and is equally 
well relished hy cattle, both green and dry. Its yield of green 
fodder continues later in the season than that of red clover. 

Lucerne sends down its tap 
roots in mellow soils, to enor- 
s depths, having been found 
in sandy soils thirteen feet in 
length. The leaflets are in 
tlirees, obovate, oblong, toothed, 
the flowers pale blue, violet, or 
purple, shaped as in Fig. 92, the 
fruit in downy pods, having two 
or three twirls, as in Pig. 93. 

Lucerne is cultivated in Chili 
and grows wild in the utmost 
luxuriance in the pampas of 
Buenos Ayi'cs, where it is called 
rig. 92. alfalfa, which is simply the com- 
mon lucerne, slightly modified 
by climate, aiid may be regarded 
as a variety. 

The cultivation of lucerne is 
somewhat more difficult than 
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that of clover for the first year, requiring a soil thoroughly 
mellowed and prepared by clean and careful tillage ; and the 
"want of proper attention to tliia point has led to partial fail- 
ures in the attempts to raise it in tliis country. It suffers and 
languishes in compact clay soils, and does not flourish in light 
soils lying over an impermeable subsoil, wMch prevents the water 
fi-om running off. It will never succeed well on thin soils. 
But in a permeable subsoil, consisting of loam, or sand or 
gravel, its roots can penetrate to great depths, and being nearly 
destitute of lateral shoots, provided with numerous fibrous 
rootlets, or radical off-shoots, imbibe their moisture and nutri- 
ment in layers of soil far below the average of other plants. In 
this respect it differs materially from clover. For lucerne, a 
suitable subsoil is of the utmost consequence. For tlie short 
lived red clover, a suitable surface soil is more important ; a 
■want of care and deep tillage, especially a neglect to break 
through and loosen up the hard-pan wherever it exists, will 
inevitably lead to failure with lucerne. But when the soil is 
suitable, it will produce good and very profitable crops for from 
five to ten or twelve years, and, of course, it does not belong in 
the system of short rotations. 

But notwithstanding the large quantity of succulent and 
nutritious forage it produces, its effect is to ameliorate and 
improve the soil rather than to exhaust it. This apparent 
anomaly is explained by the fact that all leguminous, broad 
leaved plants derive a large proportion of their nutritive mate- 
rials from the atmosphere, and that a vast quantity of rools are 
left to decay in the soil when it is at last broken up, varying, of 
course, with the length of time the plant eontmues in the soil, 
while the luxuriant foliage serves to shade the soil and thus to 
increase its fertility. Much of this rich foliage is scattered and 
left to decay, as is the case with all similar plants at the time of 
harvesting, and the growth of the aftermath is also usually very 
considerable. The fact that it actually increases the fertility of 
the soil for other plants, has often been proved and may be 
regarded as fully established. A soil which would bear only a 
medium crop of wheat at first, produced a greatly increased 
quantity after being laid down to luceme a few years till its 
roots had enriched the soil. 
Lucerne should not follow immediately after having been 



dbyGOOgIC 



NATURAL HISTORY. 99 

grown a few years on the same soil, and tlien broken np, but 
after the land on which it has been grown has been cultivated 
with some other crop or laid down to the natui-al grasses a 
lengtli of time equal to that during which it had previously 
remained in lucerne, it can safely be sown again with it. 

The seed of lucerne, when fresh and good, is yellow, glossy 
and heavy. If the seeds are wliite, it is an indication tliat they 
are not ripe. If they are brown, we may infer that they have 
been subjected to too strong a heat to separate them from their 
husts. In either of these cases, it is not safe to purchase or 
to rely upon them. The same may be said of clover, and it is 
desirable to try tliem by a simple metliod which will be indi- 
cated hereafter in speaking of the selection of seed. As the 
seeds of lucerne are somewhat larger than clover seed and the 
plant tillers less, it is necessary to sow a larger quantity per 
acre. It may be sown in the spring along with grain crops, as 
clover often is, and not a very large crop should be expected 
the first year. 

Lucerne should be cut as soon as it begins to flower, or even 
earlier. If cut much earlier it, is apt to be too watery and 
leas nutritious and -cures with greater difficulty ; if later, it 
becomes coarse and hard with woody fibre, and is less relished 
by cattle. It may be cut and fed green and is an exceedingly 
valuable plant for soiling cattle, or it may be cut and cured and 
used like clover hay ; but in either case, it must be cut before 



It is thought by many, that lucerne will not endure the 
climate of New England, but I do not think it satisfactorily 
proved, and I have been somewhat mintite in speaking of it, 
in the hope of inducing more careful experiments on a scale 
and under circumstances sufficient to determine its relative 
value for us. I am the more anxious on this point from the 
fact that I am convinced, after much study and observation of 
our climate, that we should direct our labors in farming more 
with reference to the frequent droughts of emnmer to which 
we are liable every year, and from which there is no immediate 
and practicable escape except in tliorough drainage and deep 
tillage, which most farmers are unwilling to undertake at pres- 
ent. " When properly managed, the number of cattle which 
can be kept in good condition on an acre of lucerne, during 



dbyGOOgIC 



100 



GRASSES AND FORAGE PLANTS. 



the whole season, exceeds belief. It is no sooner mown than it 
pushes out fresh shoots ; and ■wonderful as the growth of clover 
sometimes is, in a field that has been lately mown, that of 
lucerne is far more rapid. Lucerne will last for many years, 
shooting its roots — tough and fibrous almost as those of liquorice 
— downwards for nourishment, till tliey are altogether out of 
the reach of drought. In the dryest and most sultry weather, 
when every blade of grass droops for want of moisture, lucerne 
holds up its stem, fresh and green, as in the genial spring." 

I am convinced, also, that the failures of attempts to culti- 
vate lucerne with us may be ascribed, in nearly every instance, 
to an improper selection of soils, and am inclined to think that 
a more accurate knowledge of tlie plant and a more careful 
observation of its habits of growth would lead to its more gen- 
eral adoption as an economical forage plant. 

I have procured fine specimens of lucerne hi various parts of 
this State, where it is very successfully cultivated, but on too lim- 
ited a scale to determine its comparative value as a farm crop. 

Sainfoin, (hedysarum ono- 
brychis,') differs from lucerne 
in many important particii- 
lars. It is a leguminous 
plant with many stems from 
two to three feet long, strag- 
gling, tapering, 5mooth,leaves 
in pairs of pointed, oblong 
leaflets, slightly hairy on the 
under side, flower stalks high- 
er than the leaves, ending in 
a spike of crimson or varie- 
gated flowers, succeeded by 
flat, hard pods, toothed on 
the edges and prickly on the 
sides,root perennial, andhard 
and woody. Flowers in July. 
Fig. 94. The flower is 
shown in Fig. 95, and tho 
fruit in Fig. 96. 

Experiments have been made m infioducmg and cultivating 
it in this State, but without success It requires a calcareous BoU. 




dbyGOOgIC 



NATURAL HISTORY. 



101 



In tho south of Prance, where it floiirishes best, it is considered 
an indispensable forage plant, improving the quality and in- 
creasing the quantity of milk wlien fed to milch cows, to which 
it may be given without producing the " hoove," to which they 
are subjected wlien allowed to feed freely on green clover and 
lucerne. Its stalks do not become ligneous if allowed to stand 
till blossoming, as those of lucerne do. The amount of fodder 
obtained from it is less tlian that from clover or lucerne, but its 
quality, where it can be successfully grown, is better. Its fruit 
or seed is said to be far more nutritious tlian oats. They are 
eagerly sought by fowls, and cause them to lay. 

Sainfoin, when green and young, will not endure a severe 
winter, but after the second or third year will endure a con- 
siderable degree of cold. It will succeed in very dry soils, 
sands and gravels. It is grown with great success in some of 
the southern counties of England. Its seeds have been gen- 
erally distributed over the country through the agency of the 
Patent Office, but, so far as I know, they have been followed by 
no marked success in the way of crops in New England. 



The arrow grasses form a limited family consisting of only 
three species found in New England. They are arranged in 
tlie following table : — 



Table II. List of Arrow Grasses. (Jancaginea.) 



Common Nams, 


SjBtcnmttc Name. 


Ttas of 

Flowering. 


PlMe of growUi. 


ItonhAiTOwams-. . . 
TallArro^ar^,. . . 


Triglochin elalim, 


JuV,Aug. . 
June,Jnt7, . 


MftMhos, boti salt and 

fresh, 
SaitmmliM. 

Swampa in Brilgeimtw 



The second of these, the sea arrow grass, is common in our 
salt marshes, having rush-like leaves of a sweetish taste, relished 
by cattle, and forming a very good fodder when well cured. 

iHany of the rushes or grass-like plants so common along the 
borders of our ponds, and called grasses in popular language, 
are readily eaten in the spring while green and full of juice. 
Tliey are arranged in tlie following table : — 
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Table III. List of Grass-like Rushes, fjuncacea;,} 



e_K„.. 


SyBtomatlo Name. 


Fl^in'g. 


p^. .,„... 


Ru>b, . . . . 

SoREuEh, , . , . 

Baltic Bush, .... 
Smaller Bonnd-hfsdBa Rush 

S&axp-frnitcd Rush, . 

Conrad's Rnah, . 

Toad Rush, . . . . 

mender Buali, . . . 

Blaci! Btmi, . 

l«,^-fri>lfea Rush, 
IhrwJoayedEuafi, . 


LiiznlicD,mpeBlcis, - . 
Lunilapiloaa, . . . 

Juncus polyceylialiis, 
JuMUfl artkulatus, 


Aiiril.M 

May, 
July, 

July, 

July, 
Jnly, 

July, A 

Augl.5^ 
July, 

July, 


:, 


liclds and diy woods. 
Open moods ,ri»acbajiks 

Swampy grounds ; com- 

Saudy ehoiu?. 

Wetplnees. 
Boggy «w^m]>s. 

Borders of ponils in 

Low grounds, fields. 

SanJj Hordcia of soil 
marshes. 

Moist, saudj swsrops. 



The most prominent and valuable of these plants is the 

Black Grass, (^juncus bulbosus, var. gerardi^ an inhabitant 
of salt marshes. This plant has a simple, slender stem, some- 
what flattened, from one to two feet high. It is considered the 
best product of the salt marshes and grows most luxui'iantly 
along their borders which are only occasionally ovei-flowed by 
the tides, often working its way to the uplands where the seed 
is scattered, in large quantities, in curing. It should be cut 
early, and when well cured is thought to be nearly equal in 
value to good English hay. Though not of itself equal in 
value, weight for weight, to " goose grass," (poa maritima, p. 
49, Yig. 30,) yet the product per acre is so much larger as to 
make it a more desirable crop. 

Most of the salt marsh plants have already been described in 
the natural history of the true grasses. 

The " Goose Geass," one of the most valuable of them, was 
mentioned under its synonym, Sea Spear Grass, Fig. 30, p. 49, 
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the name "goose grass," by wliicli it is more generally known 
along the shores of Esses couaty and Cape Cod, having been 
inadvertently omitted. It is generally considered one of the 
best products of the salt marsh when it grows in niixtnre 
with other species of plants, as the black grass, for instance, 
and deserves a more extended notice. 

It is very well known that large tracts of salt marsh are 
nearly barren. Sometimes close cutting in the early morning, 
while the dew is on the grass and when it cuts comparatively 
easy, kills it out, and from that cause the marsh becomes bar- 
ren. More often, however, excess of water, either upon the 
surface or in the soil, from the proximity of ponds which have 
no outlet, causes barrenness. On all such tracts goose grass 
springs up and dots the whole surface with circular patches of 
green, which in shape are very like ringworms on the human 
skin. This grass is seldom found alone except on these barren 
tracts, and upon them it grows so short and thin as seldom to be 
worth cutting. One will therefore never see any goose grass 
hay except mixed with other kinds, and generally with black 
gi-ass. When these tracts begin to improve, either from draining 
or from any other cause, other grasses make their appearance, 
and the goose grass grows much more vigorous and becomes 
Taluable. This will continue to be the case for several years, 
until the roots of the other grasses have taken entire possession 
of the soil, when the goose grass disappears almost entirely and 
hides its time, ready to appear again whenever from any cause 
its intrusive competitors cease to exist. 

The hay made from the mixture of goose and other grasses 
— among which black grass generally predominates — is a most 
valuable fodder. The goose grass is so weighty that it takes 
but a small quantity, comparatively, for a ton, and cattle eat it 
with almost as much avidity as oats or any other grain. In 
fact, no hay is more valuable than black grass with a large 
admixture of goose grass, when properly cured. 

The curing process requires care and time, for goose grass 
is as full of sap as possible, and requires a much longer expos- 
ure than black grass, while a very little wet when it is partially 
cured, materially injures the black grass. 

We may judge of the properties of goose grass from the 
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fact, that in several instances withm my own knowledge, cattle 
have died of hoove from eating it early in the spring. 

It resembles in the shape of its leaves, and somewhat in 
its cluster-like growth, that species of garlic wliich used formerly 
to be. grown in kitchen gardens called cives, or more properly 
chives. Its seed stalks and seeds are almost precisely like the 
seed stalks and seeds of the common plantain. 

It grows both on high and low marshes, but is very seldom 
worth cutting on those tracts where it grows by itself and 
without the admixtui'e of other grasses. 

It is proper to state in tliis connection that experiments have 
been made to introduce this valuable grass into our fresh wet 
meadows, and with good success. 

Most of the superior salt marsh grasses are greatly improved 
by ditching, while tlie poorer and comparatively worthless plants 
found there very soon die out after this operation and give place 
to more valuable species. It may be safely asserted that, on an 
average, the value of the marsh is nearly doubled by it, while 
the vegetable, peaty matter taken from it is siiflicient, if properly 
used, to pay a considerable portion of the outlay. 

There is also a small family of plants called the yellow eyed 
grasses, or the star grasses, consisting of only two species, the 
first of which is the Yellow Eyed Grass, (^xt/ris bulbosa,') 
flowering in July, August and September, growing on sandy 
and peaty soils, and bogs near the coast ; and the second, the 
Common Yellow Eyed Geass, (^x^ris caroliniana,') flowering 
in August, on sandy swamps. These are beautiful grasses, of 
1 agricultural value. 



There is still another great family of plants which, though of 
no agricultural value in point of nutritive properties as com- 
pared with the true grasses, is, nevertheless, extensively used in 
New England for forage purposes, and consequently deserves a 
passing mention. I refer to the sedges, and plants constituting 
the coarse and imiutritious herbage properly included m the 
term, cakes, a large and prominent genus of grass-like plants, 
consisting in all of about four hundred and fifty species known 
to botanists, extensively diffused over all the damp parts of the 
globe, and in popular language called gi'asses. A f 
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of carex grow on sandy bills and along th^ sea shore, but most 
inhabit marsbes, wet meadows, swamps, and tbe low, wet banks . 
of streams and ditches, and moist woocls. Somewhat over a 
hundred species are found m New England. . None of them are 
of any real agricultural "value, though they constitiito mainly 
what we term " meadow hay," or more properly swale liay, in 
eastern Massachusetts. They are nearly destitute of mealy and 
saccharine principles in which many of the true grasses abound, 
and are eaten by cattle only when compelled by hunger, in 
the want of better grasses. It not imfrequently happens, 
however, tliat there is an admixture of the higher grasses 
among the carices or sedges, such as tlie fowl meadow, tlie 
bastard fowl meadow, the white top or some of tbe other species 
possessing higher nutritive qualities, and then, of course, the 
hay made from the swale is proportionably improved, and may 
thus become of considerable value for winter fodder. 
The Sedges are aiTanged in the following table: — . 

Table IV. List of Carices or Sedges, ( Cyperacew.') 



o...„»... 


Systemaiio Hmm- 


is; 


Place of groivtli. 


BinndrnB Sedge, . 




Aug., Sept., 


WetE.™nas. 


NuttaU'j SBflge, . 


Cjperna NuttnUii, 


Al^ust, . 


SiltmarsliM, 




Cjperus strfgMus, 


JnljtoSept., 


SiTampsatidlowbnas. 


Cray.! OallBgale, . . . 


Cyperus GmjH, . 


Angual, . 


Barren, sandj eoils. 


Toothed OaUi^alB, 


CjpeniB dentstus, 


August, . 


Smdj swamps. 




Cypetus inlleKua, 


July to Sept., 


Banks of riTera and 


SchmtSmto'E G^Dgule, . 


Cjporus Schwdnlldl, . 


Angnat, 


Sho^uf lakes. 


Common Spilie-rDBli, . 


ELeocliiiTle iifilusU^a, . 


Ausnst, , 


Swimps and low Unas 


OliTe-fmiKid SBlta-niEli, 


Eleocharis oliTOwa, . 


August, . 


Wet,SS0djplF«e8. 


Sraked Sptke-ruab, . 


Eteoctaris rostallotii, . . 




Marshes. 


Inteonedtete Spllie-rusL,' 


EloochariB mtomodia,, 


August, . 


Wet places. 


OBtusa-hcBdea Splke-iiuh, 
Large-tabtitclod Splte-niali 


3!le™LBri3o:,t«», . . 


June. July, 
August, . 


S43"'™" 


HiLlrClu1>rdsh, . . 


Bleodiaiis aeiculatla, . 


J^M, Julj-, 


Muddy bordsM of ponds 


Horset^lKush, , . 




.. 


Sha,llnArwa.tcr. 


EobblM'. Club-mah, . 


EleochoriFKobbiuBH, . 


July, . . 


PoQdHiiudaAtcl.es. 


Slender CluH-rnsli, . 


Bleocliatla tenuis, 


June, Jdly, 




Black-fraitcd Ctai-Tusl., 


Eleochuris MclUDOO&rpo, 




Wctssna. 


Dwarf Spike-ruBh, 


ElfOcharU pjgmffll, . 


August, . 


aaltm^.he«. 
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Table IV. — Continued 





Systematic Name 


TtpiBOf 


Place of gronth. 


Soaly-stolked Club-rush 
Flat-leived Cluh-rnsh, 
JIoMiog Club-rash, 
Ohak-battom Eush, 
Olney'a Rush, 

Bob Bulrnsli, 
lUyerRosh, . 
Woodamli, . 
Clustor-head Rush, 
Portat'a Ensh, 
Woi>lGroffl, . . 
Cotton Grass, 
Haresteil, . . 

TaJlEimbrtetylis, . 
TnltedKmbristyUs, . 
Hair-UkeElmbristrlis, 

Bald Bush, . 

Dirarf Hemlcatplm, 

Brown Beali-rush, 
Tall, Sleudo- Beak-rush 


n>99, 
ih.or 


Sdrpus cffiepilosus, 

StJrpuspnngsnB, 
SdrpuB Olneyi, . 
S^^i^pull Totrajl, . 
Seirpus lacustcJs, . 
adipusdebilis, . 
Scirpus mttrianiBH, 
SiJrpua flnvia«ll8, 
Scirpus sjtyatieus, 
aclrpuspolyplijllus, 
S^rpua liueatua, . 
Scirpus Eriophomui, 

Eriophorum vagiuatun 
Brinphorum Tir^nlou 
Eriophocvun poljBtii-;h) 

BimbrlBtjtiB spBdicea, 
ar soirp 88 

pom ca 


"..: 


Tulj, 

August, 
July, Aug 
Jnly, . 
July, Aug 
July, . 
August, 
August, 
July, Aug 
July, . 
July, . 
July, . 
July to Sept 
May, Ju»e 

July, Aug 
June, July 
JtmetoAug 

Aug. to Oct 
ug., Sapt 
«gnst, 

.ly, . 

uly, Aug. 
uly, . 
uly, , ■ . 

nly, Aug, 
ngnat, . 
"ly, ■ ■ 
ogust, . 
agust, . 

Jjly, . 
July, . . 


Woods, and in bogs. 
Sluggish sti'eams: tare. 

SaTt'^lbcB'"''**' 

Borders of saufly rivers 
sprioKS 

Swamps, shady borders 

of ponds. 
Bogsfnw^icrnMs^,. 

Wetmeado>T9, swamps. 

Peatfwiunp!. 

Mossyswampsaodhleh 

I*w grounas. 

Sanay, net places. 
Inundated swamps. 
Borders of ponds: rare. 
Sandy boiilere of rivets 
Mossy Bivomps, corn- 


Bound-head Beak-rudi 
BfflQQthTwlg-ruih, 
Sessile-spiked Nut-rush 

Three-clHsteredNut-ru 
WU(-gra«, . 


R th 
dluu rlEcol 

Solerlftjaudfloro, . . 


Sandy swamps. 
Borders of ponds, bog 

si^s^Xps*^' 

Swraps^iud hills. 
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Table IV .^Conlhiued. 



Common NiDio, 




Flowering. 


Place at gronth. 


Dimrf VotUcillnM Nut 

Willdenow's Sedge, 

Long-tooted Sedge, 

Muhlenberg's Sedge, 
Drj-aplted Ssdge, . 
Kose Sedge, . , 

Bur-reed Sedge, , 
Awl-ftntted Sedge, 
£oi Sedge, , , 

BrranHB-Uka Sadge, 
Boitail Sedge, 
SartuBll's Sedge, . 
te«ser-i™.ioledSeag=, 
tMge-BBuieled Sedge, 
Thiw-eeedea Sedge, 
Dewey's Sedge, . 
WMleCa«i, 
Uttle Prickly Sedge, 
Slender ClueSer-spilied 
Brooin-Me Sedge,. 
atmn-CDtored Sedge, 
Long-stallied Sedgo, 
SqnareAeaded Sec^, 

Gieeu.epiked pubescun 
aienlsr Nodatag Sedge 
SHoitj Sedge, . 
Da-ra'i Seage, . 
R^dBeSge, . . , 


edge, 

Sedge 
Sedge 


Sclera vertieiU;ibL, 
C^ces eiiUa, 

Carei polj-lrtchoides, 

Cikrex cberelorhlgn., 
CwesUDWenhergii, 
Carex coaes, . 

CareisUpato, . 
Cares yulpinoidoii, 
Careieetacea, . 

Cues aLopecoidea, 
Care^Se-tiwellu, . 

CatBidecomvosita, 
Cares teleperaia, , 
Cares Deweyana, , 
Cateieanescens, . 
CarffltstellDlata, . 

Oaresacopatla, . 
Csiesatromlueu, . 
Cues Bedoneolala, 
C»reiaquai™i, , 

Cares triceps, , 

Cares formosa, . 
Cares Dayieii, . 
Oawj risida. 




June, . . 
June, July, . 

May, . . 
Mny, . 

May, . . 
May, . . 

April, . 

May, . . 
Sfay, . . 
May, , . 
April, . . 
May, . . 

JIaj, . . 

June, . . 
May, . . 

May,JunE, . 
April, . . 
May, . . 

Miy, . . 
May, . . 

May,. . . 

Hay, . . 
May, . . 
July, , . 


Peal ewomps. 

Moist, sliady places. 
MonulTommaroeHj 

Mossy swampi. 

Itoeky hlll-Btdes and 
Sandy plains. 

Open wood's md moiat 

Swampa, low gronndi. 
Lowgronnasieoramon 

S>vimp». 

Mo^y swiimps. 

Eocky hills and diy 
woods. 

WMflsandmU-sIdes. 
Moi«t grounds. 

Swamps, titer backs- 
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Taui.e IV. — Continued. 



c_..... 


»....«.»„. 




Time of 


,»-.,„.. 


Large Bog Soilse, . 
Smaller Bog SeCe", 
Water SBdge, 
Golden-frultca Se^, 

rringsascdse, . 

InBWefl mse, ■ 

Bladiler-friiiteil Seage, 
Awl-fruited Sedge, 
Tall Yellow Sodgo, 
SwoU^-frHlted Sedge, 
Hos Stage, . . 
EoD^-frultoi Sedge, . 

I:ito-froltea Sedge, 
Long-pomted Sedge, 
Porcupine aeSge, . 
Cjperus-liko Sedge, 

II»ltJ-ftul«d Sedge, 
Anned Sedge, 
Umhel-Bpikcd Sedge, 

N^Bnglijid Sedge, 
SlBaiie>lenTed Sedge, 
Woolly-fraitea Sedge, 
Short WooUj-spiked So 

Mad Sedge, . 
UTidSeagG, . 

ffider'= Sedge, . 
Pale Pubescent Sedse, 
Terrey'BSe^, . 
Slriateii Sedge, . 

Lwae-flowered Sedge, 


E=. 


CarexciMpltoaa, . 

Csroi crinilo, . 
Carexol^espsrma, 
Carei bullala, . 
Carexejliudriei, . 
Cares utricBlata,. 

OuTixfiilliculnti, . 




May, 
May, 
June, J 
May, Ju 
May,Ju 
June, 

Maj, 
May, 

Maj, 
Moy, 

May, 
J£ay, 

May, 

April, 

May, 

May, 
May, 

Slay, 

May, 
Moy, 


ly. ■ 


Smoinps, peal liogs. 
Iterdcrtof brodis, 

SwampB: common. 
Swamps and sluggish 
Shady* reeky places. 
Marahes and lakes. 

DryATOodsanahill-Mdes 

Mossy ewompa. 
Swnjnps. 

Swamps & molBtwooto. 


Cares: lupuliua, . 
OareiMabtata, . 
Caiei Bchmfflniteil, 
Cares retroraa, . 

Cores lijsliiciBa,. 
Cares Psenao-Cyporus 

Cares trlchocarpa, 
Carei arlatata, . 
Cares umbellata, . 

aires Kovffl-ADglii^, 
Cares filiformis, . 
Cares lanuginosa. 
Cares veBtita, . 

Cares livida, 
Cares aava, . 
Cores (Ederl, 

Cares Torreji, 
Cares attlata, . 
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Table IV. — Conltnued. 



Comfflon Niunp. 


■„,—,„,. 


Time of 
Flowering. 


Plaeeorgrow^b, 


Coijiaa-fcuit«a8«JB=, . 


Catei onodei 


Miy, 




Wet«™i™, 


Slender Wood Sedge, . 


Carei detail 


May, 






Hilehcock'eSedgd, . . 


CaraiHiMhookiiiii 


Ifay, 




Woods, hiU-sidee, 


Small Ies-£ratteiaedee, . 


Csrez ol gocarpi 


Ma.y, 




Woods. 


Crooked-necked Sedge, . 


CreiteUni. 


May, 




Margin of lali(« and 




Uiwuicops 


May, 




wlm^' 


Pale, SiBOPlh Sedge, , 


t^™,band. 


Slay, 




S™mp> and dry opon 


Crawe'8 Sedge, . . . 


CareiCrawei, . . . 




Baaks of rlvete. 


PtantaiQ-l«.TM Sedge, . . 


Cares planlsgine!., 


AprU,May, 


Shady, roeky rayiase. 


C!>rer'« Bodge, . . . 


Carex Oareyans, . 


May, 




Shady, dry woods. 


Briaded-leavedWUtoSedgo, 


Carat ebumea, 




May, 




UniealoneiilUs. 


Fringed Seage, ' . . . 


Cares aeillla, 




Jnne, 




Mc4Bt,>liadrplaoo8, 


ahort-licakea Woody Seage, 


Carai arctata, 




May. 




Moist woods, ewaiBps. 


Weak Sedge, - . . 


Careidebilk, 




May, 




Moist woods, BWBjnpB. 


MiUot-Uko Sedge, . . 


Ca«.mffiLoea, 




Miy, 




Wet Bwamps. 


toke Sedge, . , . 
Taokermm's Sedge, , 


Caieilnenatris, 
Carol Taokerman 




June, 




Deep swamps, bordeix 
of kites. 


Graj'e Sedge, . . 


CareiQiuyli, 


July, . 




Bog Sedge, . . . 


Cares aonla, . , 


_ 




Ses Corel, . 


Carexaten^i., . 


Juno, July, 


Sandy ses, stores. 



This table includes all the species of carex known and 
described as inhabitants of onr low lands, and is thought to be 
very complete. As already intimated, none of these coarse 
sedges are rich in nutritive elements, and none are worthy of 
cultivation. The farmer's care should be to eradicate them 
and supply their places with the higher and more imtritious 
grasses. This may be done by thorough draining, an opera- 
tion which lies at the foundation of all successful management 
of low lands, and without which they are compai'atively worth- 
less, while, if properly reclaimed, they are among tlie best and 
most productive lands on the farm. 

The roots of the sedges are perennial, and for the most part 
creeping, a few being tufted and fibrous. The stems are simple 
and free from joints or nodes. The leaves are linear, flat, 
pointed, roughish on the surface and sliarp ou the edges. 
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The grasses whose natural history has been stated in the pre- 
ceding pages, might be separated into four or five distinct 
groups, which would facilitate the study of them ; for it must 
have been observed that many of them possess marked peculiari- 
ties of gi-owtli. 

I. We And first the bush or jungle grasses, or such as ai'c 
not inclined to grow with other species, and form a close, 
matted turf or sward. Of these we have as examples the 

Tufted Hair Grass, (aira caspitosa.') 

Meadow Oat Grass, (avena pratensis.) 

Tall Fescue Grass, (Jestu-ca elattor.') 
A few others, if sown alone, wiU assuuie somewhat the same 
form, in tufts or cushions, as 

Sheep's Fescue, (^festuca ovmaS) 

Hard Fescue, (^festuca dmiuscwla.') 

Orchard Grass, (dactylis glomerata.') 
This peculiarity in tlie growth of the last three grasses is 
prevented by close pasturing, rolling and proper cultivation. 
These operations improve upon nature, since if left to them- 
selves they would far more certainly assume the jangle growth, 
such as is often seen on poor, thin pasture soils, especially in 
the south-eastern parts of the State, where on the sandy soils 
this mode of growth is every where observable — a close, fine, 
matted sward being attained only by careful cultivation. 

II, The aquatic or water grasses form another distinct group, 
and among these are the 

Reed Canary Grass, (phaiaris arundinacea,') 
Common Reed Grf«s, (armdo phragmiies.') 
"Water Spear Grass, (^poa aquatica.') 
Common Manna Grass, ipoa fluitans.') 
Rice Grass, (_Leersia oryzoides.') 
Floating Foxtail, (alopecums genimlatus.') 
Wild Rice, (zizania aquatica.') 
These grasses grow mostly in water and are not cultivated 
with us as agricultural gr[^ses with the exception, perhaps, of 
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the first. Wild rice grass is sometimes cultivated and yields 
large crops at the South, and floating foxtail in Europe. 

III. Maesh or SiLT Grasses, among which we have 
Salt Eced Grass, (spartina polystachya.') 
Rush Salt Grass, (spartina Juncea.') 

Salt Marsh Grass, (^spartina stricta.') 
Black Grass, (Jv/ncus bulbosus.~) 
Beach Grass, (ammopkUa arundinaceaJ) 
Goose Grass, (^poa ■maritima.') 

IV. Field or Pasture Grasses. Under this head may he 
included a very large number of species, all of ■ffliich have 
been described above. These grasses might be subdivided 
according to the soils and situations which they naturally 
affect; for though a grass may sometimes be found or 
placed in a soil which is not naturally fitted for it, yet no 
species will arrive at its most perfect development on a soil not 
well adapted to it. 

Among these might be mentioned as examples 
Timothy, (^pkleum pratense.') 
Meadow Foxtail, (^alopecurus pratensts.') 
Common Spear Grass, (^poa pratensts.') 
Orchard Grass, (dactylis glomerata.') 
Perennial Bye Grass, Qoliwm perenne,') 
Italian Bye Grass, (lolium italicum.') 
Bedtop, (agrostis vuiga/ris.') 
"Whitetop, (agrostis alba.') 
Downy Oat Grass, (avena pubescens.) 
Meadow Soft Grass, (holcus lanatus.) 
Meadow Fescue, (Jestuca pralensis.) 
Field Barley Grass, (Jiordeum pratense.) 
Tall Oat Grass, (arrhenathertm. avenaceum.) 

V. Annual Weeds, which, though proper grasses, are often 
very troublesome in cultivated grounds, either on account of 
their creeping, underground stems, or their rapid and luxuriant 
growth. Thrifty ferming is a ceaseless struggle against these 
pests, and the farmer is generally careful to keep as clear as 
possible of tliem. Among these may be named 
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Willard's Bromus, (bromus secaltims.') 
Soft Erome Grass, (^bromus mollis.') 
Slender Foxtail, (alopecurus agrestis.') 
Creeping Bent Grass, (agrostis stolonifera.') 
Couch, or Twitch Grass, (triticwm repens.) 
Rough Stalked Meadow Grass, (^poa trivialis.') 
Annual Meadow Grass, (^poa annua.') 
Blue, or Wire GraeSj (^poa compressa.) 
Of these, the last four are not always considered as weeds, 
since they are sometimes sown as pasture grasses ; but when 
they appear in cultivated grounds, in gravel walks and avenues, 
they are exceedingly troublesome and difficult to eradicate. 

Each of the groups indicated above may be considerably 
enlarged by a study of the natui'al history of the grasses pre- 
sented in the foregoing pages. 

Many of the grasses which have been described, possess but 
little value for the purposes of cultivation, it is true, but it 
should not be forgotten that they all have their uses, and these 
uses in the grand economy of nature are exceedingly impor- 
tant, however they may appear to our short sighted vision. No 
plant comes up to the sunlight or expands its beautiful leaves, 
that does not derive its support in part from the atmosphere, 
and even though its life be short, it adds materially hi its decay 
to the vast mass of vegetable mould which covers the surface 
of the globe and forms the richness of the soil. This surface 
mould has been accumulating for ages in many localities ; 
every plant that grew in ages past bringing down to us in a 
tangible form the riches with which the air that surrounded it 
was stored, which now lie waiting the farmers' use in meadows 
of eshaustless fertility, in swamps and bogs of vast, incre^ing 
utility in our agriculture, and in beds of peat, the value of 
which we have scarcely begun to appreciate. Thus, the grasses 
which are not cultivated for their direct nutritive qualities, are 
not without their value, and they deserve oiu- careful study 
and attention. 
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NUTRITIVE VALUE OF THE GRASSES. 

Wc liave seen that the various species of grass differ very 
materially in nutritive value ; tliat some contain the greatest 
quantity of nutritive matter when green or in tlie flower ; others 
when the seed is ripe and tliQ plant matu.ro ; tliat aomc yield a 
luxuriant aftermath, while others can scarcely be said to pro- 
duce-any at all; that some flourish in elevated situations and 
are best suited to the grazing of sheep, while others grow most 
luxuriantly on the low lands and in the marshes, and sustain 
tlie richest dairies ; and tliat no soil is so sterile, no plain so barren 
but that a grass can be found adapted to it. Some varieties, 
indeed, will not endure a soil even of medium fertility, nor the 
application of any stimulating manure, but cling with astonish- 
ing tenacity to tlie drifting sands, while others prefer the 
hea\iest clays or revel in the hot beds of ammonia ; some are 
gregarious in their habits, requiring to be sown with other 
species, and if sown alone will linger along till the wild grasses 
spring up to their support ; others are solitary, and if mixed 
with different species will cither extirpate them, usurping to 
tliemselves the entire soil, or die and disappear. Nearly every 
species is distinguished for some peculiar quality, and most are 
deficient in some, comparatively few combining all the qualities 
desired by us in alternate field crops, for pastui'os or permanent 
mowing, to such an extent as to justify a general cultivation. 

It is important, therefore, to learn the comparative nutritive 
value of each species tliought to be worth cultivating. 

This study is naturally attended with great difficulties. It is 
but recently that accurate researches have been made with a 
view of arriving at such positive results as would be entitled 
to full confidence.* 

It is DOW very well established that the nutritive value of the 
food of an animal depends chiefly upon the proportion of nitro- 
genous Eubstsmces contained in it. Without doubt, the sugar 

" In 1824, a very laudable attempt was made in England by the Duke of 
Bedford, at Woburn Abbey, to ascert^n the comparative value of most of the 
grasses wLich could then be obtained, and the results of tie experimenta. 
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which is found to be an ingredient of most vegetable substances 
at some periods of their growtii, in some degree contributes to 
it also. The nitrogenous constituents of any substance, as 
grass or hay, for instance, may be determined with little diffi- 
culty and -with great exactness, since it has been foimd by 
abundant research, that, when present, they are of nearly the 
same constitution, and do not vary in their combinations. The 
determination of the sugar is somewhat more difficult. 

The constituents of plants may be divided into two classes, 
one class embracing all those substances of which nitrogen or 
azote forms a pai-t, and the otlier consisting of non-nitrogenous 
bodies. Glnten, albumen, gelatine, casein, legumen and fibrin, 
belong to the former class, being nitrogenous substances, while 
starch, gum, siigar, woody fibi-e, mucilage, ■&a., are destitute of 
nitrogen, or non-nitrogenous. 

Only a small quantity of nitrogen is found in vegetable sub- 
stances, and it is derived, in part, at least, from the atmosphere 
in the form of ammonia. On the other hand, nitrogenous sub- 
stances form a large proportion of the constituents of the blood 
of animals and appear in their whole system. As there is a con- 
stant waste in the animal and a continual fonnation of new 
tissues, — as the whole body is constantly renewed through the 
agency of the blood which is converted into flesh and muscle, — 
there must be a never failing supply of nourishment, and this 
nourishment for the higher animals is found, as already inti- 
mated, in the nitrogenous elements of plante. 

conducted by his gardener, Geo)^ Sincltur, were detailed in a volume under 
the title of " Hortits Gramiiieua WoSuraensis." This work, which was the 
first trealjse ■worthy of mention on this subject, became the text-book on the 
grasses, and has been followed by most subsequent writers, down to the present 
time. But these experiments must be regarded as very unsatisfactory, both 
on account of the imperfections of tlie methods of arriying at the results, 
(though they were the best tiien known, and suggested by Sir Humphrey 
Davy,) and because each species or variety was cultivated only to a very lunited 
CKtent. The produce per acre, for instance, was calculated, in most cases, 
from the yield of four square feet. Besides this, very great discrepancies 
occur in the volume which can wilii difficulty be accounted for. 

The analyses recently made by Prof. Way, the distinguished chemist of the 
Koj^l Agricultural Society, are more reliable, in my estimation, than any 
which can be found, and no treatise on tlie grasses would be complete without 
giving the valuable results to which he has arrived. 
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For every ounce of nitrogen whicli the animal requires to 
sustain life and liealth, be must take into tlie stomacii, in tlie 
shape of food, siich a quantity of vegetable substances as will 
furnish him with an ounce of nitrogen. If we suppose one 
bind of hay to contain one ounce of nitrogen to the pound, and 
another to have only half as much, or only an ounce in two 
pounds, the pound which contains the ounce of nitrogen would 
go as far to nourish the animal — other things being equal — 
as the two pounds which contain only the same quantity of 
nitrogen. The importance of woody fibre to act mechanically 
in giving bulk to the food, is not, of course, to be overlooked. 

Nor is this a mere deduction of theory. The experiment has 
frequently been made, and it is now fully established both by 
science and experience, that the greater the proportion of nitro- 
gen which any vegetable contains, the smaller will be the quan- 
tity of that vegetable required to nourish tlie animal body, and 
the less nitrogen any vegetable contains, the greater will be the 
quantity of it required. Muscle and flesh are composed of 
nitrogenous principles, wliile fat is made up of non-nitrogenous 
matter. Every keeper of stock knows that to feed an animal 
on oil cake alone, for iustanee, which is but slightly nitroge- 
nous, might fatten him, but it would not give him strength of 
muscle or size ; whUe if the same animal be kept on the cereal 
grains, as wheat or Indian corn, alone, his size rapidly increases, 
his muscular system develops, and he gains flesh without 
increasing his fat in proportion. It was with reference to these 
facts that Boussingault formed his tables of nutritive equiva- 
lents, and they agree very closely with the results of practical 
observation. 

The non-nitrogenous substances are necessary for the pro- 
duction of fat and to supply the animal body -with heat, and 
.thus they meet a want in the animal economy, although they 
do not contribute so directly to nourish and sustain the system. 
They are, therefore, important In the analyses of articles of 
food, though not so essential in detenninuig merely tlieir nutri- 
tive values. 

From what has been said, the reader will very readily 
understand the following tables containing the results of the 
investigations of Prof. Way. The specimens of the various 
grasses on which his researches were made, were analyzed both 
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in their green state as taken from the field, and after heing 
dried at a temperatiire of 212° Fahr., a point at wliich the 
moisture is found to be entirely expelled and evaporation ceases, 
and the importance of both determinations must he obvioiis on 
a moment's reflection. 

The names of the natural grasses and the dates of their 
collection are arranged in the following table : — 



Table V. Natural Grasses. Name, and Date of Collection 



Common Kmio, 


.-.,.»„., 


eollMtion. 


Chara=terofthoaoiL 


T»J10ii6Qr™,. . 
Tello™On.tG™s, . 
Downy O^tG^a, . 
GomiDoa Quaking Orasa, 
Bprlght BrMne Oraaa, 
BoRBromoQraB, . 
Crested Dog's-OdieBHS, 

OrDhxrd Oraes, seeds rl^e 
Hardr^oueOfflJa, . 
Meadow Soft Gtass, , 
Bailej Grass, . 
PorennlilKj-oGtasa, 
Italian EjBGtasa, . 
Timothy, . . . 

Juno Grass, . 
Bough-slalked Meadow 


rasi, 
«aUd 

?atoil 


Aveaa flaTeacans, . 

Briaimadte, . 
Bromusstectus, . 
Bromi.smDllia, . 
Cyuoanrua orialatns, 

Dactjlis glomorats, . 

irotdeumpral^nss, . 

Plikum pralanse, . 
Poa ttnuDO, . 

Poa pralcDKla, . 
Poa Irivialjs, . 

First Crop, , . 




May 25, 
Junol, 
Julj IT, 
Juno 25, 
July 11, 
June £S, 
June 23, 
MiyB, 
.Tuno21, 
Jane 13, 
July 19, 
Juno 13, 

July 11, 

June 13, 
Juno 13, 
May 28, 

Juno 18, 

Apru ao, 

June 28, 
JumS, 


Fotes* marblo'loam. 
Ponsst niM-lile loim. 
BrycalMiooualMm. 
Forest marble. 
Cilcarcous loam. 

ciEL!r "" 

Dry colcoreous loam. 
Calcareous loam. 

Losm. witU gmTelly 
snbeoil. 

Calcareous loam. 



In tlie same manner, the name and date of collection of 
each epecimen of artificial grass, analyzed, are arranged in 
table VI. 
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Table VI. Artificial Grasses. Name, and Dale of CoUeeiion. 



0_..... 


Cotsiiii: N^e. 


coKm-o^. 


»„.., .,..„. 


PsroniiM CIo™, . 

Hop trefoil, , . 

Oozninon retell, , 

Luccrce, or AIEdfo, 
Black Medici!, or Nonai 


ch, . 


Irlfoliummtaiimi, . 
TrilOiluBi ptocuBibenB, 

ViclasaUya, . , . 
Ouobtj-chla HiiliTa, 
JlBdiMito saliva, . 


Jane*, 

JUDel3, 
Juno 18, 
Juno 13, 

JumW, 


GalcarcouB loam. 

Tenacious loam, 

CaJcarcoHsloam, 

Toreat lonn. 
Bryloam. 



Tlie inquiries of Prof. "Way vrere directed to ascertain 

1, Tho proportion of water in each grass as taken from the 
field. 

2. The proportion of alhuminoiis or flesh-forming suhstances, 
including, without distinction, all tlie nitrogenous principles. 

,3, The proportion of oily or fatty matters which may be 
called fat-forming principles. 

4. The proportion of elements of respiration, or heat pro- 
ducing principles, among which are included starch, gum, 
sugar, pectic acid, &c, ; all the non-nitrogenous substances 
indeed, except fatty matters and woody fibre. 

5. The proportion of woody fibre. 

6. Tho amount of mineral matter or ash. 

The specimens were picked out, plant by plant, each specimen 
by itself, from fields in whicii they were growing naturally, or 
mixed in tlie ordinary mode of cuItiTation, and were not raised 
expressly for analysis. 

These tables of analyses, containing as they do tlie results of 
profound investigation, and forming as they do one of the most 
important contributions recently made to the science of agri- 
culture, arc wortliy of careful study and will be found to be 
full of the most yaluable practical suggestions. 

Tho results of the analysis of the natural gi-asses in the green 
state, are arranged in table VII. as follows ; — 
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Table VII. Analysis of Natural Grasses. {100 parts as talcen g 
from the field.) 



«LZLr'^\ 


TallOMSrass, , . 


Teu™o»to™!, . 


DownjO^tGri^a, . 


QuBking Gross, . 


Upright BromedrsSB, 


Son Bronie Grass, . 


Create! Dog's-tsil, . 


Oidiara arasa, . 


Ordliara Gresa, aeeda ri|>5, 


HaidF^uoGti^, 


Maadow SoR Gtnsa. . 


Bntley Glass, . 


PoreMLalByBGr:™, . 


lUSim Eye Gtaa, . 


TImolliy Oraaa, . 


Aunnal Epear Grass, . 


Juns Grass, ,. . 



Bough-stalk^cl Meadon Qms 



A glance at the first column of table VII, will show a striking 
difference in the percentage of water, it being as high as 80 in 
some instances, while it falls as low as 60, and in one instance 
to 51, witliout considering the second specimen of orchard 
grass — ^in which the seed was allowed to ripen, when, of course, 
the amount of water would be much leas than at ths period of 
flowering — or the irrigated grasses. 

It will be noticed that those grasses which come earliest into 
flower are generally the most succulent, though tliis is not uni- 
formly the case. 
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It will be seen that the sweet-scented vernal grass and the 
meadow foxtail contain but 20 parts in 100, of dry, solid mat- 
ter, while the yellow oat and the downy oat grasses contain 
nearly double, or about 40 per cent. This difference, though 
of no great importance in itself, is of some interest in showuig 
that to judge of the quantity of hay a giren burden of grass 
will produce, it is necessary to consider the species of grass 
which mainly composes the meadow, since it is evident that a 
given weight of one variety might make double the quantity of 
the same weight of another. 

But the chief interest of the table is to be found in columns 
three, four and five. The albuminous or flesh formiag princi- 
ples will be found to be double in some instances what they are 
in others ; and in accordance with the principles laid down in 
the explanatory remarks which precede the tables, some would 
appear to be more than twice as niitritive as others, but it should 
be borne in mind that these differences depend in part on the 
variations in the quantity of water, and that the real differences 
will appear more apparent in the dried specimens. 

A glance at table VIII, will show that the percentage of 
water in the artificial grasses as taken from the field, is greater 
than that of the natural grasses under tlie same circumstances. 
The percentage of albuminous or flesii forming principles is 
generally, though by no means uniformly, less than that of our 
best grasses. Compare red clover, for instance, with Timothy, 
and the first sti'iking peculiarity is the difference in the amount 
of water, in the one case exceeding 81 per cent., leaving but 
19 per cent, of solid matter from which the flesh forming and 
other nutritive substances must be di'awn, while in Timothy 
the water amounts to only little over 57 per cent., leaving 43 
per cent, of solid substances containing nutritive principles. 
This is an important difference to begin with, Tlie percentage 
of flesh forming principles of the two plants does not, at first 
sight, appear to differ very materially, the clover containing 
4.27 the Timotliy 4.86 ; but a little consideration of the exceed- 
ing value of this constituent, will show that the latter has an 
important advantage in this respect over the clover. In fat 
forming principles, the Timothy is more than twice as rich as 
clover, while in heat-producing principles — also very valuable — 
Timothy far surpasses clover, the one producing 22.85 per cent,, 
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and the other only 8.45 per cent. Of waste and useless matter 
iu the sliape of woody fibre, Timothy contains the largest per 
cent., while the larger quantity of mineral matter thows it also 
to be a greater exhauster of the soil. Tlio most valuable prac- 
tical deductions of a similar nature may be made by compariog 
tliese tables. 



'. VIII. 



Analysis of Arlijicial Grasses, 
taken from thefe/dy 



(100 pans. 



.....„,„.. 


j 


= 1 

fit 


J 




1 
1 




Crlmsoii ClOTE!-, . . 
Cow Qraea, . 

Hop TrdfOLl, . . 

B^nMn, . - . 
Lucerne, or AlEiIKi, . 








81 

79 
75 


05 

90 
9E 


2.08 

e.s3 

4.22 

S.83 
6.70 


,62 
.70 
.83 
.M 


9,i5 

ll.U 
7.25 

fi,75 

X3.C2 
7.73 


3.70 

CSS 
4.:S 


I.S2 
1.53 
1.J5 
3.M 

I.8T 

1,11 

3.M 



It will be seen in table IX. that in the case of orchard grass 
and the irrigated meadow, the seeds were ripened, and they 
should not, therefore, be compared with otlier grasses taken in 
the blossom, mtbout considering this fact. It will be seen, too, 
that the specimens analyzed were in the dry state, much drier 
than they could be made by the ordinary process of hay making ; 
for however perfectly the hay is cured it will stili contain a very 
considerable percentage of water, and if artificially dned, as in 
tlie trials given above, and then exposed to the air, it will absorb 
from 10 to 15 per cent, of water, showing that no hay is abso- 
lutely dry by any ordinary processes. In England, the percent- 
age of water in well made hay is about 16, and hay artiiiciaily 
dried mil absorb tliat amount if exposed again to the air. I 
do not tliink the percentage here would be so large, for obvious 
reasons. In tlie analysis of the hay of tlie reed canary grass, 
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made by Prof. Horsford aaid given on a preceding page, the 
percentage was but 10.24. That was a well-cured specimen, 
taken after it had passed the period of blossoming, and tlie 
amount of water is, perhaps, slightly below the average, 

Tahle IX. Analysis of Natural Grasses. (100 parts of the 
grass dried at 212° Fakr.) 



......... 


1 
III 


1 

1 


ill 


1 

1 


i 

Is 


Swc=^.c™^dV.ro.lCr.=,, - - ■ \ 10.^3 


3 41 


d3,48 


86,30 


6,32 


JlMdOWFOSM, . . . . 






12,32 


2,92 


43,12 


33 


83 


7 


81 


TnlKtatOr.8., , . 








12,96 


3 


19 


SSjK 


34 


24 


11 


59 


Yellow Oat GtosB, . 










7.43 


2 


01 


47.08 


35 


96 


e 


88 


Down J Oit Smsa, 










7,97 


2 


39 


49,78 


34 


64 


6 


23 


(Juaking Gmss, . 










6.03 


S 


01 


48,95 


35 


80 


8 


OB 


nprighl Broiae GrasE, 










9,44 


S 


33 


82 


02 




5 


21 


B^ftBromeGiTiss, . 










17.2fl 


2 


11 


38,68 


36 


12 


5 


82 


Crested ros'a-tall, 










1J.0B 


R 


Si 


62,64 


26 


96 


6 


38 


Orchird Grass, . , 








j 13.53 


3 


It 


44.32 


SS 


70 


6 


31 


0«Mrd Gross, leeda rlj*. 










a3.08 


1 


50 


26,53 


43 


33 


6 


61 


HarilEBSciwGniss, . 










12.10 


3 


34 


40,43 


38 


71 


S 


42 


Meadow Boft Graaa, . 










11.62 


3 


S6 


39.25 


80 


30 


6 


m 


Meadow B^rlejOraBB, 










11.1T 


2 


30 


4^,63 


31 


67 


fi 


18 












11.36 




IT 


42,24 


35 


20 


7 


51 


Italian RjcGr^, . 










I0.1O 




27 


ET,82 


19 


JS 


9 


05 


TlmolhT, . 










11,33 




66 


63-35 


26 


46 


6 


28 


Annu^ Spear Gtass, . 










11.53 




42 


51.70 


SO 


22 


2 


B8 


JuneGraBH, . . 










10,36 




63 


43,06 


3B 


02 


6 


04 


Eougli-Btaiked Meadow Grass, 








9,30 




67 


40,17 


33 


03 


8 


38 


Gi-asa aom irrigited meadon, 








26,91 




63 


32,06 


2B 


14 


10 


37 


GrasB ftm irrigated meadow, 2d crop, 




10.D2 




06 


48,9» 


34 


30- 


8 


1 



It mVi te seen that a great difference exists in the valuable 
constituents of the grasses analyzed in this table, ranging as 
follows : — 



Flesh-forming principles, 
Pat-producing principles, 
Heat-giving principles, 



, 6.08 17.29 11.68 
, 2.11 3.67 2.89 

. 38.03 57.82 47.92 
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Tabxe X. Analysis of Artificial Grasses. {In 100 'parts t 
the grass dried at 212" Falir.) 







„..„.„. 


li 


} 




1 
t. 


li 


Bea Clover, 

Ci^nuDn Clover, ..,-,- 


22.S5 


S 
2 


67 
09 

57 

OS 
76 


42.42 

3B.30 

13. 3B 

39.45 

40.16 
33.31 


18. 7S 
25.03 

22.61! 
27.38 
34.21 


D.50 


Con Grass, 2il specimen, .... 
Hop Trefoil, 

White Clovor, 


1S.T7 

la.Tfl 


3,33 
6,61) 


Blact Mediek, 


12.76 


10.11 
10.84 



A glance at this table will show that the different principles 
in the artificial grasses vary to a great extent, as follows : — 



Flesh- forming principles, . 
Fat-producing principles, , 
5 principles, 



, 12.76 24.60 18.68 
, 2.76 4.77 S.76 

. 33.31 49.65 41.48 



Tlie difference in composition exhibited in the natural grasses 
of table IX, ai'e very marked, and of course, the value of tlie 
grasses as compared with each other must vary greatly. Still, 
the practical value of a grass depends somewhat upon ckcum- 
stances which cannot he analyzed, such as the period at, which 
it arrives at maturity, and the particular soil and location of 
the farmer. It might happen that a grass not in itself so rich 
in nutritive qualities as another, would be preferred oa account 
of its coming to maturity just at the time when the farmer 
most needed it. But tlie particular value of this table is, that 
it shows the comparative nutritive qualities of the grasses, since 
all the specimens were collected and investigated in the same 
manner, at the same period of growth, — or as nearly as possi- 
ble, — when in the flower, so tliat whatever sources of error 
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might exist to modify tlie results, tliey would naturally apply 
to all alike. 

Tho grasses from the irrigated meadow consisted principally 
of June, or Kentucky blue grass, rough stalked meadow grass, 
perennial rye grass, meadow soft grass, barley grass, meadow 
oat grass and a few otlier species, and it will be noticed that in 
combination they, abound in flesh and fat-forming principles to 
a greater extent than we should be led to suppose from the 
composition of any one of them alone. 

Our favorite Timothy compares very favorably with the other 
grasses, containing a less percentage of useless matter as woody 
fibre, than any other, except Italian rye grass and crested dog's- 
tail, a grass not common with us, and the irrigated grasses. In 
point of soluble, heat-producing principles, sugar, gum and 
stai'ch, it is surpassed by tlie Italian rye grass, but by no others. 
The analyses of this grass in its green and dry states in tables 
VII. and IX,, fully justify the preference which we have long 
shown for the use of Timotliy ; for, as taken from the field at 
the time of blossoming, it will bo found to contain less water, 
(table VII.,) a greater percentage of flesh and fat-forming 
principles, and less useless matter in the shape of woody fibre, 
than most of tlie other grasses. The deductions of science 
certainly correspond, in tliis case, with the results of practice. 

A comparison of tables Vn. aud IX. with tables VIII. and X. 
will show the comparative advantages of the use of the artificial 
grasses, in point of albuminous or flesh-forming principles and 
fatty matters. The carbonaceous or heat-producing principles 
remain nearly the same throughout, while the percentage of 
waste matter or woody fibre is less than in the natural grasses. 
This is an important fact, worthy of the careful consideration 
of the farmer. 

In the sixth column of table IX. will be found the percentage 
of ash of each of the grasses analyzed. Table XI. contains a 
still further analysis of this ash, which gives all the inorganic 
constituents which the plant derives from the soil and the 
manures furnished to it. It is important and suggestive to one 
who will examine it carefully, as indicating the kind of manure 
■which in many cases it may be desirable to apply. 

The first pec\iliarity which plainly appears from a glance at 
the ash analyses, is the very large percentage of silicates and 
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Table XI. Analysis of the Ash of some of the Natural and 
Artificial Grasses. 



i I 



Tliai Sweat Gnsa, 
Meadow Soft GruBS, 
Meadow Bule; (inu 
PetenDlalRj-eOroai 
Annual Spear Grass 



-■ ■!:■ 

23.47 22,1 

.0326. 

,2B'15 20 24.; 



potash contained in the natural grasses, and tho very small 
comparatiye percentage of silica in the artificial grasses, the 
red and ■white clovers. The large percentage of limo and 
carbonic acid attract our attention in the latter. This table is 
exceedingly valuable as suggesting tlie proper course of manur- 
ing for the most successful cultivation of tho various crops con- 
tained in it. 

If now we cast our eye at the analysis of some of our com- 
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Tahle XII. Analysis of Spechnens of Weeds, as taken fro 
field, and when dried. 



,....,„„., 


■s 

1 

s 

■3 


J 


's| 


1 


II 
|1 


i 


i 


Yellow Butlercup,(J!nn«jiratoj ami,] . 

Oi-eya Itaisj, 

Buttercup, 


June 13, 


n.s5 

83.15 


2.12 
1.18 
1.W 

■as 


.607 
4.28 


12.6i 

T.ea 

62.69 


10.B1 
3.00 

25.34 
37.16 


1.88 
-91 

7.n 



mon weeds, we shall sec liow far superior the cultivated gi'asses 
are in nitrogenous or nutritive principles. 

The albuminous principles are very much less than in either 
the natural or the artificial grasses. 

A line of investigation, botli scientific and practical, equally 
interesting and valuable with the foregoing, would lead into the 
comparative nutritive equivalents of liay and other feeding sub- 
stances. This is not the place to discuss that subject in fiill, 
the line of our present inquiry embracing only the compara- 
tive nutritive values of the grasses themselves. For convenience 
of reference, however, I subjoin the following table, (XIII.,) 
embracing the results of the profoundest researches of many 
distinguished chemists and practical men, botli in the labora- 
tory and the barn. Boussingault and others in Prance, and 
Fresenius, Tliaer and others in Germany, have devoted to these 
and similar investigations the best part of their lives. 

It is necessary to remark that tables of nutritive equivalents 
are liable to imperfections, on account of sources of error wliich 
must exist in the nature of tilings, as difference of soil, climate, 
season, imperfection of methods of analysis, kn. ; but making 
all allowance for these, and admitting that the table cannot be 
absolutely, and literally correct or perfect, it possesses great 
practical value and interest as giving a good general idea of the 
relative value for feeding purposes, of various agricultural 
products. 
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In regard to tlio nutritive value, as based oii the amount of 
nitrogen or nitrogenous compounds, it may be remarked that 
the latest and most carefai experiments, conducted by most 
experienced and competent experimenters, tend to show tiiat 
this basis is correct, so far as it can be apphed to substances so 
analogous in composition that they can bo included in one 
group ; as for example, the different root crops possess a nutri- 
tive yalue in proportion to the amount of nitrogen they contain, 
but the nutritive value of a root ought not to be compared with 
a succulent vegetable, like clover, for instance, by the propor- 
tion of nitrogen in each, merely, without taking into considera- 
tion other properties. In other words, roots may be compared 
with each other on tiiat basis merely, and grasses with each 
other, and leguminous plants with each otiier, biit not root 
crops and grasses. This fact is alluded to as a possible source 
of error in some of the earlier researches of Boiissingault, and 
not as materially affecting the practical value of the table. 

The mode of using table XIII. is very simple. Good upland 
meadow hay, — or what would be called in New England, good 
English hay, — is taken as a standai'd of comparison. Now if 
we wished to produce the same results with carrots as with 
one hundred pounds of good, average English hay, we must 
use, according to Boussingai^lt's column of equivalents, 382 
pounds of carrots, or for each pound of hay, 3,82 pounds of 
carrots, and according to the practical experiments mentioned, 
366 pounds, 250 pounds, 225 pounds, 300 pounds, and so on, to 
each 100 pounds of hay. 

According to the theoretical values of Boussingault, 100 
pounds of hay are equal in feeding qualities to 65 pounds of bar- 
ley, 60 pounds of oats, 58 pounds of rye, or 55 pounds of wheat. 
"While, according to the experiments of Thaer,100 pounds of 
hay produced the same effect as 76 pounds of barley, 86 pounds 
of oats, 71 pounds of rye, 64 pounds of wheat. 

With regard to the analyses of tables VII,, VIII,, IX. and X., 
some allowance should undoubtedly be made for difference of 
climate, since it is well known that grasses, as well as other 
plants, grown rapidly in a hot sun, which we usually have in 
the months of May, June and Jnly, contain a much larger 
amount of nutritive and saccharine matter than those grown 
slower and in a greater amount of available moisture both in 
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the atmosphere and the soil, wliich is orduiarily present in the 
climate of England. Every observing farmer knows that 
grasses grown on our low, reclaimed swamp lands, for instance, 
make less milk, and less flesh and fat in animals, than the same 
species grown on our dry, upland soils. The same difference 
must exist, to some extent, between our grasses and the grasses 
grown in a comparatively moist climate, where they have the 
advantage of more frequent rains, which push them to a more 
complete development and give them greater kixnrianee, in- 
creasing, of course, the qiiantity of their produce, while their 
quality cannot be improved in the points alluded to. This sub- 
ject will come more properly under discussion in treating of the 



INFLUENCE OF THE SEASONS. 

We now come to consider the influence which the season or 
the climate has upon the quantity and nutritive quality of grass. 
Before entering upon tlais topic, it is proper to remark, that in 
order to' bring together the practical wisdom and judgment of 
some of the best farmers in the State, as well as to be able to 
present some statistical information in regard to the product of 
grass and hay for the past season, I directed the following 
circular to one or more farmers in every town in Massachusetts, 
asking for replies from each. 

Board op Aoeicultuke, State House, i 
Boston, Sept. 1, 1856, j 
Deah Sik : — Will you have the goodness to reply to the following 
inquiries in reference to the grjiss and hay crop of your town, accord- 
ing to the best of your judgment and experience ? If circumstances 
prevent your giving it personal attention, will you he iind enough 
to put it into the hands of some one interested in the subject in your 
neighborhood, who will do me the favor to answer it ? 

1, What was the estimated yield of grass and hay in your town 
this season, as compared with others ? If above or below the aver- 

2. What, in your opinion, is the eficct of a wet or a dry season on 
the quality of grass and hay ? Is grass grown in the shade as good 
as that grown in the sun, and what is the difference ? 

1854 iLDd 1S5S, both compataUvel; dry uaions^ -nhtle tbis Ims been unuanally vet in moat pacts of 
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C. la what month, ila you prefer to se^d down land desigued for 
mowing, and what is the reason of your preference ? 

4. What varieties of grass seed do you usually sow for mowing, 
and what for permanent pasturage, and in what quantities and pro- 
portions, per acre r 

5. Do you prefer to sow grass seed alone in either case, or with 
some variety of grain ^ If the latter, why, and with what grain? 

6. Have you cultivated or raised orchard, fowl meadow, or blue 
joint grasses, aud with what result as compared with the yield and 
Talue of other grasses ? 

7. At what stage of growth do you prefer to cut grass to make 
into English and into swale hay, and what is the reaaon for your 
prel'erence ? 

8. What is the best mode of making hay froia Timothy, from red- 
top, and from wet meadow grass, and at what state of dryness do you 
conaider it made, or fit to get into the bjrn? 

|This queetlsa cmbisies, to eaarn Estent, the tlmo tukon to melte it undec ordlaury clroum- 
Btances of good woutliar, &c. This, of coarse, \atlns grsotly, bnt Bome fermere srould dry gtaas 
cat io the blossom two good hay days, iihile others wonld prefer to cure it lose, nni gat it in on Hie 
diyitwaacut.] 

9. Will you state in detail how you make or cure clover, aud how, 
when so cured, it compares in value with other kinds of hay to feed 
out to farm stock ? 

10. Have you used hay caps, and if so, with what result, in point 
of ecoaomy ? How were they made and at what cost ? 

11. Have }ou used a mowing machine, and if so, what patent, 
with what power, and with what advantage ? 

12. At what height from the ground do you prefer to have your 
grass cut, and why ? 

IS. Have you used a horse-rake, and if so, what patent, aud with 
what advantage ? 

14. Do you feed off the after groivth of your mowing lands in the 
fall ? Do you think it an injury or a benefit to the field to feed it o£ff 

15. Do you top-dress your mowing or pasture lands, and if so, 
what maaure do you prefer to use, at what time, and in what quantities 
do you apply it ? 

10. What is the hest mode of renov.iting old worn out pasture 
lands? 

17. If you have any experience in ditching and draining wet 
moatlow, or ditching or diking salt marah, will you state the result, 
and the comparative value of the grass before and after the operation ? 

18. What are the most valuable varieties of salt marsh grasses, 
and how does tho hay made from them cjmpare in value with good 
English hay ? 

17 
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19. Have you any experience in. irrigating mowing or pasture lands, 
and if so, what is the result? 

20. Do you prefer to salt your hay wten putting into the barn, and 
if so, what quantity do you use, per ton ? 

2!. Wliat do yon consider the best mode of destroying couch or 
twitch grass ? 

22. What is the best mode of destroying the while weed or ox-eye 

23. Will you gire any other detwls not suggested hy the above, 
wlrich, in your opinion, may be considered import^int, in regard to this 
crop, and particularly if you have esperimcnted with any varieties of 
grass not ia general cultivation, such as lucerne or alfalfa, rye grass, 
brome grass, Kentneliy blue grass, &c., will you. state the results as 
fully as possible ? If you have any varieties of grass found to be 
valuable but not in general cultivation, the names of which are not 
known to you, will you send them to this oiRce whore the names will 
b»giv.,>> 

Very respectfully, your obedient servant, 

OHAIU.ES L. FLINT, 
Secrctarij of the Board of Agric allure. 

I am iudabted to tlio kindiiesa of many enterprising and 
intelligent farmers for full ajid valuable answers from more 
than two hundred towns in the State, and those alouc woitld 
make a valuable volume of themselves. I can, of eonrso, do 
no more than extract from them as freely as space will ponnit, 
which I shall do at greater length in the subsequent sections. 

No crop, perhaps, is more dependent on the seasons than the 
grasses. Every farmer Itnows that a moist spring, witli rains 
evenly distributed over the months of April, May and June, 
will insure liim the most luxuriant crops of grt^s and hay ; and 
he knows, also, that a dry, cold spring is fatal to their rapid and 
healthy development, and that he must, in such a spring, expect 
a comparatively small crop. Tliese aiid many similar facts are 
familiar to the commonest practical observation. 

It has also been found by observation that the grasses will 
vegetate when the temperature of the air is above the freezing 
point of water, 32° Fahrenheit, provided the temperature of 
the soil ranges from 35" to 40,° while a lower temperature 
checks their growth. Vegetation, at temperatures higher than 
these, depends much on the amount of moisture and heat, botli 
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of the Koil an 1 ti tnio p! e e G ass !1 ot e^et^te J e 
the temperatx e of tl e i si ghe tl n Go 1 t! e o 1 is 
very moist. T\ 1 e t! rpo of tl o ar sat t nax d n o 
when the aii s satu ite 1 w tl n o st e vc^etat o ad i ces 
with the greate t rai d ty i d th s mo t i eq e tly haf pens 
with us in the cv he go ^ n o tl s Ap 1 May a d J e 
But when tlie mo sti ii tl o atmospl ee s l^lt i Ttlo&ol 
becomes dry a 1 tl e bso 1 s po o s U e t f of o helds 
aiid pastures s ffe s ! om tl e I ou^,! t a 1 ca coly i year 
passes over us wl en tl doe not happe 

A writer in tiie Journal of the Royal Agricultural Society, 
(quoted in the Farmers' Magazine, Vol. ix., No. 5, Third Scries,) 
after many careful obsen'atioiis, comes to the conelusiou, First, 
That tlie growth of grass is always proportionate to the heat of 
the air, if a sufficiency of moisture be present in the atmosphere. 
Second. That in the climate of England the moisture present 
is rarely siifficient to allow the temperature to liave full effect, 
when that tunperature excesds 56°, but that if moisture bo 
artificially supplied, as by irrigation, to catch water meadows, 
that then vegetation will still proceed in proportion to the heat. 
Third. That when the temperature of the air is between 36° 
and 41°, the jr' ass will only vegetate with a fifth part of the 
force that it will when the temperature is 56", Thus the land 
that will keep ten sheep per acre in the latter case, will only 
k)ep two in he forme.'. That Irom 41° to 46° its growth is 
two-iifths, or double that of its growth when the temperature 
is under 41°, and it will then ke p fouf sheep instead of two. 
Again, from 46° to 5j°, its growth wilt riie to seven-V ntlia, or 
it will keep on the same ground from five to seven sheep, and 
from 50° to 66°, i; generjli/ — unless assisted by an artificial 
addition of moisture — arrives at its maximiim; but if the 
month of June be very moist, it will contniie to grow with an 
increase of force up to 60°. 

Our climate is very different from that of England. The 
evaporation from the soil is ordinarily very much more rapid, 
and the actual ajnount of moisture in the air is greater, since 
it is well established that the evaporation is in proportion to the 
height of the temperature and tlie extent of water or land sur- 
face ; that in the temperate zones it amounts to about thirty- 
seven inches a year, while in the tropics it rises to from ninety 
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to one hundred inches, and that the atmosphere when at the 
freezing point contains about a two-hundredth part of its weight 
of water, while at 52° it contains a hundredth part, or twice as 
much ; at 74°, a fiftieth part, or four times as much, and at 98°, 
a twenty-fifth part, or eight times as mucli, and so on in tliat 
ratio. Now although the mean annual temperature of the two 
countries is about the same, — it being near London about 48° 
5', and at Boston 48° 9', — ^yet the temperature of the growing 
months of the two countries presents a marked difforenco, the 
mean temperatnre of every one being with us much higher. 
But the climate of England is proverbially moist, notwithstand- 
hig that the mean annual fall of rain near London is only little 
over twenty-five inches, while the quantity which falls at Boston 
is over forty-two inches. The amount of sensible moisture of 
the atmosphere is greater in England than here, though the 
actual amount existing in our atmosphere must exceed that of 
the atmosphere even in the eastern part of England. Our 
soil is consequently dryer, and unless we have frequent rains 
vegetation suffers sooner, and the growth of grass is liable to be 
checked for the want of moisture. This actually happens more 
or less nearly every year. But the spring of the past year was 
an exception, for the quantity of rain in most parts of the State 
was uo only somewhat larger than usual, but it was well dis- 
tributed over the spring mouths ; that is, it fell frequently and 
in small quantities. This, as ia usually the case, caused an 
early and remarkably luxuriant growtli of grass, while the 
quality was not generally considered so good as the average. 
It may be laid down as a well-fixed principle, that the grass 
crop is better from large quantities of rain falling at once and 
at longer iut-ervalS; — provided it does not come ia torrents to 
prostrate the crop, and that the intervals are not so long as to 
produce droughts, which are always attended with deleterious 
effects, — than from smaller quantities falling with greater fre- 
quenc/. The quantity in the latter case will not ordinarily be 
so great as in the former, but it is more than compensated, it 
is thought, by the increased value. More accurate statistics 
will throw light on this subject. 

As a means of comparison, the following table of the mean 
monthly temperature and raiu at the observatory at Cambridge, 
during the growing months of 1854, '55 and '56, will be found 
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convenient. The observations ivcro mada four times a day, at 
suiirise, 9 A. M., S and 9 P. M. The latitude being 42° 22' 
48", the longitude 71" 1'. 
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Tlie mean temperature and the rain at Amlierst, during tlie 
rowing montlis of 1856, was as follows : — 
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The first of tliesG places represents the eastern section of the 
State, the second, tlic western ; and observations mado at Boston, 
at Bradford, at Salem and elsewhere in the eastern part, do not 
mj,teriiin/ uifter from tliose at Cambridge, while the observa- 
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tioiis at Wiiliamstown and at Albany, N. Y., do not differ 
materially, so far as practical deductions are concerned, from 
tlioBC at Amherst. 

The amount of raiu at "Worcester, in the central section, in 
1864, '55 and '5fl, was as follows :— 



July. ■ ■ 
Augiist, . 
September, 



1.64 
4.19 
9.40 



3.20 
3.98 
iM 
2.!)3 

;:.70 

6.58 



Tlie amount of rain at Providence, R. I., on our southern 
border, was as follows : — 




The amoimt of rain which fell at Bradford, in Esses county, 
in the month of August alone, was sixteen inches, the greatest, 
probably, ever known in one month in New England, while at 
Nantucket it was but a fraction over one inch ; so that while 
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the vicinity of Boston and the eastern part of the State, gen- 
erally, was abundantly supplied, tlio wet meadows being flooded, 
and thousands of tons of swale hay ruined, the island of Nan- 
tucket and some parts of Barnstable and Plymoiith counties 
were siifforing severely from drought, vegetation bsiug entirely 
parched up, 

So great is the dependence of the grasses upon heat and 
moisture combined, that, knomng the results of observations of 
the thermometer and the rain gauge in any section, during the 
three growing months of April, May and June, one might pre- 
dict with great certainty the results of the harvest in that 
section ; aniJ, on the other hand, the returns of practical fai-m- 
ei-s in different sections of the State, indicate so clearly and 
uniformly the excess above the average, or the partial failure of 
the crop, Uiat a meteorological map of the State might be con- 
structed from tliem. 

As might be expected, therefore, from what has already 
been said, the yield of grass and hay throughout most parts of 
this State during the past year, has been somewhat above the 
average, the best judges estimating the excess variously from 
one-eighth to one-half, and it has, doubtless, in some localities, 
reached this latter estimate, though the general average was 
not, probably, over a» eighth above that of other years. 

It may be inferred, Jilso, from what lias been said, that the 
quality was not quite equal to the average, and this was xiuques- 
tionably the case, where the excess in quantity was due to the 
excess of moisture and the rains. 

The remarks of an experienced, practical farmer of Ken- 
tucky, express very well the general estimate made by our 
farmers in reply to the second question proposed iu the above 
circular. "Just so far," says he, " as there is shade, is the 
grass deficient in sacchai-iiie and nutritious qualities ; that grass 
which is most exposed to the sun being best. Woodland pas- 
tures will keep young stock growiiig aiid old ones on foot, but 
will not fatten them. A three-year old Durham will get ' stall 
fat ' in a year on open blue grass." And so a farmer of Hamp- 
shire county, says: " Grass grown iu the shade ia lighter and 
does not contain so much nutriment. Wet seasons increase 
the weight and bulk of the crop, but the same weight docs not 
contain the amount of ntitritive matter of hay raised in a dry 
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season. And another of 'Woreestor county : " Hay grown in a 
dry sei^on contains more nutriment. Tliis is particularly 
noticeable in the condition of cattle in the spring following a 
dry season. I do not consider grass grown in a dense slrade 
worth over half price ;" while a farmer of great observation, in 
Middlesex county, says : " From an experience of fifty years in 
mating hay, and thirty-five in feeding it out and selling it, I 
should say that in a wet season I never found any thing like so 
much heart or nuti-iment in hay as in a dry one. Grass grown 
under a thick, shady tree is not worth ono-half as miicli as that 
grown in the sun. The grass this year in this town was well 
set in the spring and grew very quick when tlie warm wcatlicr 
came on, but still we had much good, warm ana to bring it to 
maturity, aud I thinli it will spend pretty well, but probably 
not quite as well as the same bulk last year. Since the fifth of 
September we cut our salt hay in tliis town and never found it 
cleaner or better, and I think it will spend well." And another 
practical fai'nier remarks : " I think grass and hay are not so 
good in a wet season. We lose about one-tliird in the quality 
of what we gain in the quantity. Grass grown in the shade is 
not worth more than two-tiiirds as much as tliat grown in the 
sun." 

It is not necessary to multiply the authorities of practical 
farmers on this point, since tliey uniformly coincide with the 
testimony given above, and it may be regarded as fully estab- 
lished as the result both of scientific investigations and of prac- 
tical experience, that both the quantity and the quality of grass 
are in proportion to tlie heat or sunliglit and the moistui'c in 
whicli it is grown. 

What has been said will explain the suggestion in the last 
section witli respect to the allowance which it may be proper to 
make in the analyses of grass grown in a climate of less heat 
and less sunshine than our own. It will also lead to the conclu- 
sion that our own grasses grown on low, moift lands, are neither 
so sweet nor so niitritious as the same species grown on liigher 
and dryer soils ; and it is a fact which has fallen under the 
observation of practical farmers, that tlie grasses on low lands 
do not produce so much nor so good a quality of milk, nor so 
much fat in animals as the same species of grass grown on up- 
land soils. 
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Closely connected vrith the iiiflucnoc of the seasons is the 

TIMK FOR SOWING GRASS SEED. 

More than sixty j'ears ago careful experiments were made in 
this State,'in the hope of obtaining such infoi-mation as would 
settle the question as to the best time of sowing grass seed, and 
the practice of seeding down in the fall was then eoinmeneed 
by a few individuals. At and before that time, the practice of 
sowing in . the spring was tiniversal, and the same custom has 
generally prevailed till within a very few years. Both the 
practice and the opinion of the best practical farmers among us 
hayo changed to a considerable extent, and it is now commonly 
thought beat to -sow grass seed in the fall, early in Septem- 
ber, if possible, mixing no grain or any thing else with it, 
though tliei'o are, and always will bo, some cases where the 
practice of sowing in the spring with grain is convenient and 
judicious. There can bo no dotibt that it is, in most cases, an 
injury to both crops to sow them together. The following state- 
ment of an experienced and successful farmer will enable us to 
comprehend how the change was brought about, though others 
had tried the same experiment long before him. "More than 
twenty years ago we had several dry summers, in the springs 
of wiiich I had sown grass seed with rye, barley and sometimes 
wheat and lost most of my seed by the drought. I could 
scrape it up, the plants baing dead and dry, when small. 
Since that time I have universally ploughed after haying and 
sowed Timothy grass and redtop." 

Other farmers probably experienced the same difficulty and 
came to the same conclusion. Our seasons differ greatly to be 
siire, but it is now well understood that we must calculate on a 
droiight in some pai't of the summer, and grass will suffer more 
from drought than from frost. Hence the propriety of fall 
sowing. There are some localities, undoubtedly, where spring 
sowing with grain is, best, on the whole, as in the south-eastern 
sections of the State, along the coast, where on account of the 
proximity of the sea, the ground is often but slightly covered 
and protected with snow ; yet even there, some farmers say it 
is better to seed in August and September. Few general rules 
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are of iiuiversal application in agriculture, and tli3 farmer 
must constantly exercise sound judgment and common sense. 
One practical farmer of E:jsex, in answer to the circular, says : 
" I prefer August, because I think it less liable to winter-kill 
than summer-kill. And another greater reason is, that in fall 
seeding I get rid of a crop of weeds, while hi spring seeding 
my ground is seeded with tSiem." An experienced farmer of 
Hampshire county, writes ; "I rather prefer the last week in 
August for seeding down land. The reason is, that wc fre- 
quently have a summer drought which kills out the young 
grass." One of the best farmers of Middlesex, says: " When 
sown alone I prefer from the 20th of August to the 20th of 
September, If sown sooner, the summer droughts are apt to 
injure the young blades ; if later, they do not have a chance to 
expand and arrive at that degree of maturity necessary for a 
good crop the ensuing season." He says, also, that if in any 
case it is found necessary to sow with grain, it should be in the 
spring and not in the fall. An experienced practical farmer of 
Esses county, recommends " The latter part of August and 
the month of September for seeding down land to grass for 
mowing, unless that season shouid be very dry ; in that case, 
sow so soon after a rain as may be. I do not think it advisable 
to sow grass seed when the earth is very dry, as some of it may, 
by the moisture brought up in preparing the land, sprout, but 
not having continued moisture to support it, will wither away, 
while some of the lighter seeds will, perhaps, swell by moisture, 
but fail to sprout for a lack of nourishment, and consequently 
perish, while others will be blown away by the winds. The 
plant from seed sown in August or September, if the season is 
moist, will take deep root and be prepared to withstand the 
changes of winter. Grass seed sown with grain in the spring 
is liable to be killed in the hot days of July and August, about 
the time of cutting the grain, particularly on light, sandy or 
gravelly lands. Clover should be sown in the spring as soon 
as convenient after tlie frost is Out of the ground, on land 
seeded down tlio preceding autumn, probably, rather than 
sooner, in the autumn, as tlie winter is often too severe for the 
tender roots." 

A farmer of Worcester county, says ; " On moist land I pre- 
fer to turn over the green swai'd after haying, with a Michigan 
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plough, aiid seed in Aiignst, after spreading on a coat of maniiro 
to give the grass an early start." A farmer of Franklin connty, 
writes: "I consider the month of August as the best time to 
seed down land for mowing, with the exception of clover, and 
tliat I sow early in spring." Another from Hampden : " I 
think August or the early part of September is the best time to 
seed down grass land, as in the fall of the year it will get root 
and not be burned up by the sun, as it would be in spring." 
Another says : " I sow from the middle of Aiigust to the middle 
of September. If sown in spring with oats or other grain, the 
yoiiug grass is liable to be summer-killed, eitlier choked by the 
ranker growtli of the grain, or scorched by the liot sun when 
the grain is taken off. If bowji in spring without grain there is 
one season lost." 

A farmer on tlie Connecticut Uiver states, that " If the sea- 
son is not too dry, August is a good montJi to seed for mowing. 
Have had very good success in seeding with turnips, or grass 
6cad alone, in August or September, to mow the next year ; but 
the usual practice here is to seed with wheat or rye in Septem- 
ber or October. Some seed in spring with oats, but generally 
it does not do well. Clover is more often sown in the spring, 
because it winter-kills." Another, writing from the northern 
part of Worcester county, says : " There is a difference of 
opinion among farmers in this region on this subject; some 
prefer to sow the grass seed with the spring grain in May, while 
others prefer to sow in August. The latter, no doubt, is the 
best practice, if the ground is sufficiently moist." 

A very successful farmer of Berkshire, advises, " August or 
September. I have sown in the month of October with good 
success. Seed sown in Aiigust obtains more root than when 
sown later, and consequently, is not as liable to winter-kill. It 
also starts earlier the succeeding spring, thereby keeping down 
the weeds. Much of our moist meadow lands, — too wet for 
hoed crops, and producing but light crops of grass, and that of 
an inferior quality,— may be made to produce well by plough- 
ing and seedmg. Let them be ploughed deep in August or 
September, the surface well-harrowed and covered with a light 
coat of compost, ashes or barnyard manure, and seeded, and 
the next year the crop will repay ail expense." But on the 
other hand, a practical farmer on the island of Mai'tha's Vine- 
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yard, Duke's county, says: "I prefer seeding down land de- 
signed for mowing, in April, for the reason that if sown in 
March the ground becomes so compact from the effects of heavy 
rains that the seed does not come up -well, and if sown in 
August or September the grass does not attain tliat degree of 
maturity to enable it to withstand tlie frequent freezing and 
thawing of the succeeding winter. We usually have but little 
snow to protect the young grass on tliis island. The objection 
to sowing grass seed after English harvest -will not probably 
apply to those places where the winters are less changeable." 

Another says; "I have sown grass seed in the months of 
March, April, May, August, September and October. On a 
rich, compact, retentive soil, seed has done well sown in April 
or May, but I prefer to seed my land of any description in 
August, or on a light snow in March. My reason is, that when 
I have seeded my ground in tlie spring I have sown rye or oats 
with the grass seed generally ; if not, a crop of weeds would 
come up and iisurp the place of tlio grasses and choke them 
out, and a hot and dry July and August would exterminate 
■what escaped the oats and weeds." 

Thus, the opinions and practice of farmers is divided on this 
question, eacii one being influenced in part by the character of 
his land and his crops. But it will be found that no season is 
without its exposure to loss, for if we sow in autumn and have 
an open and severe winter with frequent changes from compara- 
tively warm and thawing weather to excessive cold, the young 
grass will be likely to suffer, while if we sow in spring with 
some kind of grain, as oats, barley or rye, and have a drought 
in spring or summer, as we generally do, the grass may be 
injured and may be entirely killed. No invariable rule for all 
soils and seasons can be given. But the weight of authority 
seems to fix upon early autumn as the best season to sow grass 
seed ; sowing it alone without a graiu crop, and t!ie losses from 
proper seeding down, at that season are probably considerably 
less, in an average of years, than those which arise from spring 
sowing with grain. 

But whatever time may be ehoson for sowing, it is very 
important that the seed bed should have been thoroughly tilled 
and properly prepared and manured, Btit instances have fallen 
under my immediate observation where land which had become 
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" liido-Ijoimd " and worn out, producing but a light crop of 
grass, wa.s very much bciielitod by being turned over in Sep- 
tember and having a dressing of compost harrowed in, grass 
seed being then sown aloiio. The crop even of the next year 
was ranch greater than that of previous years and nearly paid 
for the labor of ploughing and seeding by its increase. 

No rule in regard to the time of seeding down land, which 
should bo found to work best in one latitude, would necessarily 
apply in a different climate, and under different circvimstanuGs. 

After having dotormined upon the time of sowing, the next 
qnestion in the farmer's mind is as to the 



SELECTION OF SKP.D. 

In general, too little attention is paid to the selection of 
seeds, not only of the grasses, but of other cultivated plants. 
The farnier cannot be sure tliat he has good seed unless lie 
raises it for himself or uses that raised in his neigl b 1 d 
He too often takes that which has passed tlirougb seve 1 ! 1 
and whose origin he cannot trace. Bad or old seed y th 
bo bought, in tlie belief that it is good and new, and th 11 
himself may not know any thing to the contrary. Tl by 
in such cases, often introduces weeds which are very difficult to 
eradicate. The temptation to mix seeds left over from previous 
years with newer seed, is very great, and there can be no doubt 
that it is often done on a large scale. In such cases the buyer 
has no remedy. Ho cannot return tlie worthless article, and 
the repayment of the purchase money, even if ho could enforce 
it, would be but poor compensation for the loss of a crop. The 
seeds of some plants retain their vitality much longer tlian 
others. Those of the turnip, for instance, will germinate as 
well, or nearly as well, at the age of four or five years as when 
only, one or two years old. But the seeds of most of the 
grasses ai'e of very little value when they have been kept two 
•or three years, and hence the importance of procuring new and 
fresh seeds, and guarding against any mixture of tho old and 
worthless with the new, as carefully as possible. 

It is easy to tell whether the germinative power of grass or 
any other seed still remains, by the following shnplc method, 
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and if tlio buyer sliould bo wLlHiig to tiy it, he miglit pnrebase 
only a small quantity at first, and aftervrards obtain his full 
supply with more confidence if tlie trial showed it to be good. 
Take two pieces of tliick cloth, moisten them with water and 
place them one upon the other in the bottom of a saucer. Place 
any number of seeds which it is desired to try, upon tlie cloth, 
spreading thin, so as not to allow them to cover or touch each 
otlier. Cover them over with a third piece of elotU similar to 
the others and moistened in the same manner. Then place the 
saucer in a moderately warm place. Sufficient water must be 
turned on from time to time to beep the three thicknesses of 
cloth moist, but great care must be taken not to use too much 
water, as this woidd destroy the seed. There should ho only 
enough to moisten the cloths, and not enough to allow any to 
stand in the saucer. Danger from this source may be avoided 
in a great measure, however, by tipping up tlie saucer so as to 
permit any superfluous water in the saucer to drain off. The 
cloth used for covering may be gently raised each day to watch 
the progress of the swelling or the moulding of the seeds. The 
good seed will be found to swell gradually, while the old or 
poor seed, which has lost its germinating power, will become 
mouldy in a very few days. In this way, also, any one can judge 
whether old seed is mixed with new. The latter will germi- 
nate much more quickly than the former. He can judge, 
besides, of the quantity which he must sow, since he can tell 
whetlier a half, or three-fourths, or the whole will be likely to 
germinate, and can regulate his sowing accordingly. The seeds 
of the clovers, if tliey are new and fresh, will show their germs 
on the third or fourth day ; other seeds will take a little longer, 
but till they become coated with mould there is hope of their 
germinating. As soon as the mould appears it is decisive, and 
the seed that moulds is wortliless. 



MIXTURES OF GRASS SEED. 

It is difficult to overestimate the iraportauee to tiie farmer of 
a good selection ajid proper mixture of grass seeds for the vari- 
ous purposes of cultivation, for mowing, for soiling, for perma- 
nent pasturage, or for an alternate crop. 
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Doubtless the varieties of seed usually sown in this State, 
consisting alaiost exclusively of Timothy and redtop, with a 
mixture of red clovei', are among the best for our purposes, 
and their exclusive use is, in a measure, sanctioned by the expe- 
rience and practice of our best farmers ;" yet, it would seem 
very strange indeed, if tliis vast family of plaiits, consisting of 
thousands of species and varieties, and occupying, as already 
intimated, nearly a sixth part of the whole vegetable kingdom, 
COuid fui'llish no more than two or three truly valuable species. 

"VVheti we consider also, that some species are best adapted to 
one locality, and others to another, some reaching their fullest 
and most perfect development on clay soils and some on lighter 
loams and sands, we cannot but wonder that the practice of 
sowing only Timothy and redtop ou nearly all soils, clays, 
loams and sands indiscriminately, both on high and low land, 
should liavc become so prevalent. It is equally remarkable 
that.while but very few of our grasses, and these for the most 
part species peculiar to sterile soils, flourish alone, but neaily 
all do best with a mixture of several species, it shbiild so con- 
stantly have been thought judicious to attempt to grow only 
two prominent species togetiier with merely an occasional addi- 
tion of an annual or a biennial clover, whicli soon dies out. 
When this course is pursued, unless the soil is rich and in good 
heart, the grass is liliciy to grow thiu and far between, produc- 
ing but half or two-tliirds of a crop, wliereas the addition in 
the mixture of a larger number of species, would have secured 
a heavier burden of a better quality, Tliese considerations, it 
seems to me, indicate the true direction in which the farmer 
who wishes to " make two spires of grass grow where one grew 
before " without impoverishing tlie soil, should turn his at- 
tention. 

I hold this proposition to be indisputable, that any soil will 
yield a larger and more nutritious crop if sown with several 
kinds of nutritions grasses, than when sown with only one or 
two species. Indeed, it is a fact well establislied by careful 
experiment, that a mixture of only two or three spocios of 
grasses and clover, will pi-oduce a less amount of hay than can 
be obtained by sowing a larger number of species together. 
There may be some exceptions to this rule, as in cases where 
the yield of Timotliy and redtop, owing to the peculiar fitness 
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of the soil for these grasses, is as great as can stand on the 
ground covered by them. 

But it is nevertheless tmc, that if we sow biit one kind of 
grass, however abundantly the seed may be scattered, or on 
whatever soil it may be, or under however favorable influences, 
yet only a part of the plants will flourish ; vacant spaces will 
occur throughout the piece whicii will be filled up after a time 
by grasses of an inferior quality, weeds or mosses. Tliis is the 
case in some degree also, where only two, or a small number of 
species are sown ; while if a mixture made up of a larger num- 
ber of kinds of seed is used, the plants will cover the entire 
surface and produce a far better quality of herbage. 

In sowing such a mixture of several different speeiss, we do 
but follow nature, who after all, will generally be found to be 
the best teacher, for wherever we cast out eyes over an old, rich, 
permanent pasture, we ordinarily see from fifteen to twenty 
species of grass or forage plants growing in social profusion. 
If the soil be very poor, as a cold, hard clay, or a barren sand, 
perhaps two or three varieties will suffice, but on good soils a 
larger number will be found to be far more profitable. Espe- 
cially is this the case where the land is to be left in grass for 
some years and eventually be pastured, as is frequently done in 
New England, for it is then desirable to have grasses that reach 
their maturity at different times, as a constant succession of 
good feed throughout the season may thus more surely be 
obtained. It is well known that there is no month of spring 
or summer in which some one of the grasses does not attain to 
its perfection, if we except the montli of March. For good 
soils, eight or ten species of the grasses or six or eight of the 
gi-asses proper and one or more of other herbage plants would 
probably be found to be profitable. 

I am aware that the prevailing practice is decidedly against 
the use of any thing but Timothy, redtop and clover, and that 
very large crops of these grasses are often raifeed, but it is nev- 
ertheless true that we obtain on an average less than a ton to 
the acre, while with the same culture and a larger number of 
species we ought to get double that quantity. 

Before proceeding to consider the proportions in which the 
different species should be mixed, it may be well to refer to the 
mode generally adopted for estimating the quantities of seeds 
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their relative iveiglit. And I may remark here that the pre- 
vailing practice of biiying and eowing grass seeds by measure 
rather than by weight, seems injudicious to say the least. It is 
well known tliat old or poor seed weiglis less than that which is 
fresh and new. Now if a farmer buys by weight, even if he 
does get an old or inferior quality of seed, he gets a much 
larger number of seeds, and this larger quantity of seed which 
he receives for his money, may make up for the inferior quality, 
and he will have a larger number of seeds capable of germinar 
tion than he would have if he bought by measure. It is to be 
regretted that it has become so nearly universal to purchase by 
measure, though as this course is for the seller's advantage, it 
may be difficult to change the custom. 

The following table, containing the weight per bushel of the 
scei3s of the most important agricultural grasses, has been jH-e- 
pared chieiiy from a valuable treatise on tlie grasses by the 
Messrs. Lawson, of Edinb\irgh, who have paid much atten- 
tion to this subject, and whose experience and observation in 
the practical culture of the grasses has probably been larger 
and more extensive than those of any other seedsmen. 

This table will be found to be exceedingly valuable for 
reference. 

Column 1 contains the common names of the grasses. 

Column 2, the average number of pounds in a bushel of the 
seeds. 

Column 3, the average number of seeds in an ounce. 

Column 4 shows the depth of soil in inches and fractions of 
an inch at which the greatest number of seeds germinate. 

Column 5 shows the depth of soil in inches and fractions of 
an inch at which only one-half the seeds germinated. 

Column 6 shows the least depth of soil ui inches or frac- 
tions of an inch at which none of the seeds germinated. 

Column 7 shows the average percentage of loss in the weight of 
tlie grass in making into hay, when cut in the time of flowering. 

Tlie weight of seeds varies, of course, somewhat, from that 
stated in the above table, according to their quality. Those 
given in the table are the average weights of good, merchant- 
able seed. In soma States, as in Wisconsin, for instance, the 
legal weight of Timothy seed is forty-six pounds to tho bushel. 
The weight of a bushel will depend in part, also, upon the 
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thoroughness with wliieli it is cleaned. The seeds of the diil'iir- 
ent varieties of rye grass differ in weight, varying from twenty 
to thirty pounds per bushel ; but the average is about twenty- 
six pounds. 
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The number of seeds of each species in a pound, may be 
found, of course, by multiplying the numbers in column three 
by sixteen, the number of ounces in a pound. It is obvious, 
however, tliat these numbers must vary, like the number of 
pounds in a bushel, for it is evident that the lighter the seed, the 
greater will be the number of seeds in a pound. The numbers 
stated ai'e the average obtained by careful and repeated trials. 

The results obtained in columns 4, 5 and 6, were obtained 
by careful experiment, and will be found to be very suggestive. 

The fact that tlie soil iised in the experiments to ascertain the 
proper depth of covering was kept moist during the process of 
germination, though freely exposed to the light, accounts for 
the large number of seeds germinated without any covering 
whatever. In ordinary field culture some slight covering is 
desirable ; but the figures in column 6 show the important fact 
tliat in our modes of sowing and covering tiiere must be a 
great loss of seed from biirying too deep, though the depth 
should be governed somewhat by the nature of the soil, as its 
usual moisture or dryness, 

I have already expressed my opinion that we limit our mix- 
tures to ioo few species, thus failing to arrive at the most profit- 
able results, and have said that, in a piece of land seeded with 
one or two favorite grasses only, small vacant spaces will be 
found, which, in the aggregate will diminish very considerably 
the yield of an acre, even though they may be so small as not 
to bo perceived. It might be thought that this could bo 
avoided by putting into the ground a very largo number of 
seeds. But a knowledge of the quantities of seed ordinarily 
used in this State for sowing, and mi inquiry as to the number 
of plants necessai-y to cover tlie ground with a thick coating of 
grass, wil! show that this is not the case. I have in my posses- 
sion letters from some of the best farmers in Berkshire, Plymouth 
and other counties of the Commonwealth, in which they state it 
to be the prevailing practice to sow a bushel of redtop, a half 
bushel of Timothy, and from four to six pounds of red clover to 
the acre. Some of them vary tlie proportions a httle, as by the 
use of one peek of Timothy and a larger quantity of clover, 
but the general practice is to use neai'ly the quantities stated, 
some even using a considerable larger quantity. Now if we ex- 
amine the table we shall find that in an ounce of redtop seed there 
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are 425,000 grains. In a pound there are 6,800,000 seeds; 
in a bushel, or twelve pounds, there are 81,600,000 seeds. Now 
take only one peck of Timothy seed to mis with it. In an 
ounce of Timothy grass seed there are 74,000 grains. In a 
pound there are 1,204,000 grains. In eleven pounds, or a peck, 
there are 13,244,000 seeds, and if we take hut four pounds of 
clover, which is helow the average quantity used, we sliall iind 
by the same process that we have 1,024,000 seeds. If now we 
add these sums together, we shall find, tlmt we have put upon 
the acre no less than 9-5,868,000 seeds! This gives over 15 
seeds to the square inch, or about 2,200 seeds to the square 
foot! 

Again, one of the most intelligent farmers of Middlesex 
county, a practical man, uses fivo pecks of redtop and twelve 
quarts of Timothy seed per acre, for mowing lands, and an 
addition of five pounds of white clover for pastures, making no 
less than 124,42iD,000 seeds per acre. There must he, evidently, 
an enormous waste of seed, or an extensive destruction of 
plants, for if we take nature for our guide, we shall not find any 
thing like that amount of plants on an inch or a foot of our 
grass lands. Now let us see from a very careful trial how many 
plants and how many species are to be found in a square foot. 
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These plants in each instance wero counted with the utmost 
caro by a farmer now living in this State, then in the employ of 
Mr. Sinclair, and the correctness of his resiilts may be relied on. 

Now it is a well known fact that the sward of a rich old pas- 
ture is closely packed, filled up, or interwoven with plants and 
no vacant spaces occur. Yet, in a closely crowded turf of such 
a pasture, only one thousand distinctly rooted plants were found 
on a square foot, and these wei'e made up of twenty different 
species. The soil sliould be supplied mt\i a proper number of 
plants, else a loss of labor, time arid space will bo incurred ; 
but however heavily seeded a piece may be with one or two 
favorite grasses, small vacant spaces will occur, which, though 
they may not seem important in themselves, when taken in the 
aggregate, will be found to diminish very considerably the yield 
of an acre, even if they are so small as not to bo perceived. 
And undo!ibtedly some allowance should be made for the seeds 
and young plants destroyed by insects, birds and various acci- 
dental causes ; but even after all deductions for these, we see 
that in this State, at least, there is no deficiency in tlie quanti- 
ties of seed used, and the imperfectly covered ground cannot 
bo explained in this way. 

The above table is also important as aii illustration of the 
truth of my general propositioii. It shows that in those pas- 
tures where few species were found together, whether in old, 
natural pasttires or in artificial meadows, the number of plants 
on a given space was proportionably small, Sinclair, too, who 
Jiad observed carefully and extensively, writes on this point in 
regard to the practice of overseeding, as follows ; " When an 
excess of gi'ass seed is sown, the seeds, in general, all vegetate, 
b\it the plants make little, if any progress, until from the want 
of nourishment to the roots, and the confined space for the 
growth of the foliage, a certain number decay, and give the 
requisite room to the proper number of plants ; and that will 
be according as there are a greater or loss variety of different 
species of grasses combined in the sward." 

It is proper to make some allowance for bad seed, it is true, 
but our practice is defective and uneconomical. In the exami- 
nation of the rich and productive pasture turf, from twelve to 
twenty species were found closely mixed togethei', and there 
were sis or seven plants to the square inch. We sow seed 
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enough, frequently, for fifteen plants to the iiicli, but rarely ob- 
tain iibove two or three, and very frequently even less than that. 

The difiidnlty of procuring the seed, and ifc? cspenae, have 
been the strongest objections to the use of many species. A 
demand for these species, however, woiild soon remove this 
difficulty, and vai'ieties would be kept for sale in Boston at a 
reasor.ablo price. When it is considered that the additional 
expense of sowing a field or permanent pasture with a greater 
iiumbor of species will bo, comparatively, very small, while tho 
additional yield will be proportiouably largo, — if tlie result is 
as favorable as the ophiion of many -who have made the trial 
would lead us to oxpect, — every fai'mor must admit that it is 
for his interest to try the experiment, on a small scale, at least. 

It will bo evident, after a moment's reflection, that very dif- 
ferent mixtures, both as regards the species and tlio relative 
quantities of each, will be desirable for different soils ; that dis- 
similar mixtures would be required for alternate cropping or 
laying down land for only a year or two, and for permanent 
pasture. In our pratice it is most common to seed down for 
some years, and not unfrequently this is done with the design 
of cutting tlie grass for hay for a few years and then pasturing 
the field, in which case our seeding down assumes the charac- 
ter of laying down for permanent pasturage. Eqvially good, 
but very different mixtures might be made, also, for the same 
soils by diiferent individuals who had different objects in view, 
some desiring a very early crop, some wishing to select species 
which resist the access of profitless weeds, and others to cultivate 
those varieties which exhaust the soil the least. Bach of tliese 
mixtures may be best adapted to tlie specific object of the 
farmer who makes it, and if composed of a sufficient number of 
species, may bo good and truly economical. 

The practice with many in New England has already been 
alluded to as consisting usually of one bushel, or twelve pounds 
of redtop, a half a bushel, or twenty-two pounds of Timothy, and 
from four to six or eight pounds of clover. The practice of 
good farmers varies but little from this mixture. 

The following tables are recommended by Lawson & Son, of 
Edinburgh. Only s. few of the mixtures have been sufficiently 
ti'ied in tliis country, and tliey may need some modification to 
meet the exigencies of our BOvcrc droughts. It may be proper 
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to remark here tliJit tlie climate of Scotland, in some respects, 
does not differ much from our own. Tlie latitude of Edinburgh 
is 55° 57', that of Boston, 42° 21' ; while tlie mean annual tem- 
perature of the former is 47°.l Fahr., that of the latter, iB°.9, 
showing a very slight difference. But our summers are hotter, 
and we are annually liable to the most severe and parching 
droughts, such as are not often felt m Scotland, 

The quantities are stated in pounds. If any one is desirous 
of reducing them to measures he may easily do so by tho use 
of tabic XIT., which gives the weight per bushel of each s 



Table XVI. For Permanent Pasture. 



M alov To al 
O cha d Gra^s 
Hard Fescue 
Tall Peac e 
Moadov les J 
Italan P>c C S3 
Ter nn 1 Fje i 
Tunothi 
Eedtop 

Eougli-staU 1 51e 
R d Clo er 
Pe en al (_i 
^Vbite Clover, 



Here we have a considerable number of species, and accord- 
ing to table XIV., over 45,500,000 seeds. Thus, though ire use 
less than half as many seeds as our fai'mers generally do, we 
still allow more than seven seeds to the square inch, or over 
1,000 seeds to the square foot, a number larger tlian the number 
of plants found in the rich and closely woven sward of an old 
pasture, as seen in table XT. These, it will bo seen, even if 
we malce a large allowance for bad seeds, will prodnce as many 
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plants as wili grow woU, while we still iiave by far t!ie largest 
number of stalks of redtop from uo less than 3,600,000 seeds, 
though the weight of the redtop seed is but two pounds. Tliis 
mixture is designed for one aero sown without grain in the fall. 
A mixture like the above would answer very well, and is less 
expensive than the following, though it is probable that the 
greater original outlay for the seeds recommended in the follow- 
ing table will be more tlian returned in the additional yield. 

Table XVII. For Permanent Pasture. 




If the cultivator desires to prodnce a close, matted sward as 
soon as possible, no broad-leaved clover should be issed, and the 
above mixture will be quits sufficient without tlie perennial 
clover. 

If tlie object be to make a permanent lawn, as is frequently 
desirabla around or in sight of the farm house, something like 
tlie following mL-iture will be found to be on the whole the best. 
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Table XVIII. Permaneitt Lawn Grasses in Mixture. 

Meadow Foxtail, 

Sweot-sceiito.d Vei'iial Grass, ...... 

Redtop, 

HarJ Fescu!;, 

Sheep's Feseue, 

MpfliJott Fosou«, 

Ked Fescue, 

Italian Eye Grass, 

Fercmiial Rye Gra-ss, 

Tirootiiy, 

June, or Common Spear Grass, 

Eough-stalked Meadow Grafs, 

Yellow Oat Grass, 

Pcrennla! Clorer, 

Red Clover, 

White Clover, 

This mixture will resist tho effects of our severe dronglits 
bettor than those commonly used for lawns. If any thing is 
omitted from it, the red and perennial clovers, the yellow oat 
grass and a part of the rye grass could best be spared. 

If the farmer wishes to seed down for ouly a year or two 
and tlien to break up again, the following is a good mixture. 
[Tablo XIX.] 

If tlie soil be moist or peaty two or three pounds of fowl 
meadow, (^poa seroiina,') should be added. Some would prefer 
another mixture for permanent lawn pastures, as found in table 
XX. 

If a line lawn is wanted where extra attention wtll be paid to 
rolling and mowing, the mixture given in table XXI. will do well. 

A mixture is often wanted for orchards or shaded fields 
similar to that recommended in table XXII, 
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:j,K XIX. Mwtarefor Mowing in the Rotation. 
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Table XX. Permanent Lavin Pastures. 



Meadow Foxtail, 
Sweetscented Vernal Graas, . 
Orchard Grass, 

Hard Fescue, . . . . 
Sheep's Fescue, 
Meadow Fescue, 
Italian Eye Grass, . 
Perennial Rye Grass, 
Hmothy, . . . . 

Redtop, 

Kough-stalked Mcadoiy Grass, 
Yellow Oat.Grass, . 

Eed Clover 

Perennial Ked Clover, . 
White Clover, 
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Table XXI. Fine Lamns frequently Alown. 



Crested Dog's-tail, . 

Hard Fescue, .... 

Slender-leaf Slioep'a Fescue, . 

Perennial Kye Grass, 

Wood Meadow Grass, . 

Rough-stallted Meadow Grats, 

Yellow Oat Grass, . 

June Grass, .... 

White Clover, 



TiBLE X5II. Hay and Pasture % 


n Orchards and Shaded Places. 




1 pound. 
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For very sandy, dry pastures and heatliy moors, the follow- 
ing. [Table XXm.] 

For reclaimed swamps, after draining, designed to be kept in 
grass for hay, the mixture stated in table XXIV", is good. 
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Table SXIII. Mixture for Momng on Light Sands. 

Tall Meadow Oat Grass, 

Orohai-d Grass, 

Harf Fescue, 

Meadow Soft Grast, 

ItaKau Rje Grass, 

Porennial Rye Graai, 

Timotliy, 

Ferennial Red Clover, 

WliitB Clover, 



Table XXIV. Mixture for Reclaimed Peaty ] 


anils. 


Whitetop, variety called Florin 

Redtop 

Meadow Foxtail, , 

Fowl Meadow, 

Itolian Rye Grass, . 

Perennial Eye Grass, , 

Reed Canary Grass, 

Timotliy, 

Rough-stalked tieadow Grass, 












2 pounds. 

4 
4 

4 
10 
3 













If a reclaimed meadow is subject to occasional overflows of 
fresh water, the addition of two or three pounds of the manna 
grass, (ghjceria ftuitans,) if it can he had, will be an improve- 
ment. On such soils Pioriii, a vai-ietyof whitetop, does remark- 
ably well, and the rough stalked meadow is indispensable. A 
mixture especially adapted to such situations would be some- 
thing like the following : — 
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; XXV. Marshy Grounds, liable to he occasionally 
averjtotved with fresh water. 



Fioriii, 4 pounds 

Tali Fescue, I 3 

Manna Grass, | 5 

Reed Caaai'y Grass, . . . . . . ) 3 

I'imotliy, j 4 

Eougli-staEced Meadow Grass, . , . . i 4 

Fowl Meadow Grass, . ... . ■ i " 

White Clover, I 3—32 



If it be desired to cover rocky and gravelly hills and soils of 
a very poor quality with grass, the mixture in the following 
table will be most serviceable. 

T4EI.E XSVI. Mixture for Rocky Hills. 

Eedtop, 

Tall Oat, 

Crested Dog's-tail, ........ 

Oi-cliarl Grass 

&ed Fescue, 

Meadow Soft Grass, 

Perennial Eje Gra?":, .... 

Timotiy 

Wood Meadow (irass, 

Common Spear Grass, 

Kough-stallted Meadow, 

White Clover, 
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If the soil be very dry, the wood meadow grass and the 
Timothy may be omitted from the above mixture, aud a larger 
quantity of Juno grass used. Tlie following mixture is well 
adapted to dry, gravelly soils, which are difficult to turf over. 



TABtB SXVII. Mixture for Dry Gravels. 




For protecting banks of rivers aod streams from washing and 
woaring away, the reed canary grass and the reed meadow grass 
will be found very effectual. For preventing tho drifting of 
light sand, beach grass, (ammophila arundinacea,') is one of the 
best. It is extensively used for tliis purpose at Provincetown 
and various otiier places along the coast. I have sown the 
seeds of other species in such situations, bist know of none 
equal to beach grass for the purpose of fixing moving sands. 

As already seen, the general practice in New England is in 
strong contrast with the foregoing tables of mixtures, for of 
the two hundred towns heard from, all appear to raise the same 
species, but no two recommend the same quantities for mixture, 
and not one reports the use of more than two species of grass 
mixed with one or sometimes two species of clover, as at all 
common. 

As examples of the general practice as reported to me, and 
with which I have been familiar for many years, the following 
might be stated. 

I. 3 liusliel (0 lti3.) reitop, 1 peck (11 11)3.) Timothy, 5 llis. retl clover. 
II. I lualiol (12 Iba.) redtop, 1 peek Timothy, 8 lbs. red clover. 
m. 1 J bushels (18 11)3.) redtop, 4 qts. (5^ lbs.) Timothy, 3 lbs. red clover- 



dbyGOOgIC 



IIIXTUEES OF SEED. 159 

IV. 3 pecks (0 Iba.) redtop, 9 quarts TimotUj-, 6 lbs. clover. 
V. 1 busUel (12 lbs.) redtop, 1 bushel (44 lbs.) Tln-.'y.lO to 15 lbs. clover. 
VI. 1 peck (3 lbs.) redtop, 1 peck (11 lbs.) llmotliy, 8 lbs. clover. 
VII. i quarts Q.^ lbs.) redtop, 1 peck (11 lbs.) Tunothy, 2 quarts red 

clover, 1 pint ivliite clover. 
VIII. 16 quarts, (6 lbs.) redtop, 12 q'ts (16^ Iba.) Timothy, 6 lbs. clover. 
IX. 12 quarts (16^ lbs.) Timothy, 4 !bs. clovei'. 
X. 1 biisliel (12 lbs.) redtop, | bushel (22 lbs.) Timothy, 10 Iba. clover. 
XI 1 pook i-Bdtop, 3 pooIj3 O'liiiothy, 6 lbs. clover. 

XH. 3 pecks redtop, 1 peck Timothy, 5 lbs. clover. 

Xlll 1 bushel finetop, 1 pack Timothy, 8 lbs. clover. 

XIV. 1 bushel radlop, 1 peck Timothy, 12 lbs. clover. 

XV. IS quarts redtop, 10 quarts Timothy, 6 lbs. clover. 

XVI. 1 bushel redtop, ^ bushel Timothy, 10 lbs. clove!-.. 

XVII. 5 peckfl redtop, J bushel Timothy, 4 lbs. clover. 

SVIII. 1 busliel redtop, 1 peck Timotliy, 8 lbs. clover. 

XIX. 1 peck redtop, 1 pock Timothy, 10 lbs. clover. 

XX. 8 pecks redtop, 8 to 10 quarts Timothy, 6 to 8 lbs, clover. 

Those mixtures are sufficient to show the exceeding diversity 
in our practice. 

A little attention to the weight of the different sooiJs recom- 
mended in the above tables will explain why one particular 
quantity which may appear small at first sight, is sufficient in 
some cases, as it will show a vast difference in their weight ; a 
given number of po\tnds of some species containing many more 
seeds, and therefore producing a far larger number of plants, 
than an equal weight of others. 

There are few points in ottr practice, it seems to me, where 
greater improvements could be made than in the selection and 
mixture of our grass seeds. If the money which is now 
literally thrown away by over-seeding with one or two species 
were expended in procuring other species and improving our 
mixtures, there is but little doubt that the aggregate profit on 
our grass crop would bo much greater than it now is. 

Some maintain that one or two species are sufficient, because 
certain grasses are "natural," as they say, to their land, and 
come ill of themselves. This may, in some cases, be true to 
some oxtoiit, for such grasses will come in, in time, but we are 



dbyGoogle 



160 GRASSES AND FOl^AGE PLANTS. 

liable to lose sight of the fact tiiat the loss of a full yield, in 
the meantime, is often very serious. 

But the inference whicli farmers draw from tliis fact is not a 
legitimate one, for they say tliat it proves that the grasses that 
come in " naturally," tliat is, the wild grasses, are hest adapted 
to the soil, and will produce more largely than otljera in that 
locality. Bnt tins, if carried out to its natural consequences, 
would lead to the conclusion that new species of plants should 
never bo introduced into any soil, because those host suited to 
it grow tliere "naturally" — a principle which no man will 
assert. On the contrary, one great object of all intelligent 
fai-ming is to improve upon nature, and to increase tlie natural 
capacities both of the soil and of the plants wliich grow on it ; 
and the introduction of new species and varieties is one of tlie 
most effectual means of accomplishing this end. Particular 
species of plants do not always spring up in particular places 
because tliey are peculiarly adapted to the soiJ, but often from 
mere accident. Seeds arc carried by the wind or by animals or 
birds, and being dropped, produce plants on the spot where they 
fall. These plants again produce seeds wliich fall and in their 
turn produce other plants. Thus a particular species of grass 
or any plant may be introd\ieed into, and fixed in a locality 
where it has no special adaptation to the soil tliere, and the most 
common plants or varieties of plants will be most likely to 
spread in this way. Hence the mere fact tliat a certain species 
is very generally diffused in a certain district, does not by any 
means prove tliat it is better suited to the soil of that district 
than any other species, nor that it will be sure to come in if 
omitted in a mixture of grasses designed for such a locality. 

As already said, the mixture of grass seeds in imitation of 
nature for the purpose of forming good permanent fields or 
pastures, is of comparatively modern origui. It was, for a long 
time after this practice commenced, thought to require a great 
while to form a thicic and good sward or turf, by any artificial 
means. The use of a large and judiciously selected number of 
species, has been found to aecomplish this object most quieltly. 
Though I have expressed myself with some degree of confi- 
dence on this subject, I would still refer to the importance 
of careful experiment. The outlay is small, when compared 
with the losses now sustained in over-seeding with too few 
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species, and from small or medium crops ; and the farmer can 
soon satisfy himself as to the profit of more attention to the 
mixtures of s 



TIME TO CUT GRASS FOR HAY. 
Having carefully selected and judiciously mixed and sown 
his grass seed at a proper season, the farmer may confidently 
hope to have an abundant crop of- grass the following year, 
■when there will naturally arise one of the most important ques- 
tions in the econoipy of the farm, and that is, when to cut 
grass to make into hay, or at what stage of its growth it is most 
Taluable for that purpose. This is a point on which even experi- 
enced farmers difi'er, hut the weight of authority will be found 
strongly for cutting at the time of flowering. Most practical 
farmers, in answer to this question say that hay is sweeter, and 
possesses more nutriment when cut in full blossom than at any 
other stage. One of the most intelligent farmers of Middlesex 
county says : '* I prefer to cut gTass when in blossom, because 
it mil make more milk and more fat, and cattle prefer it to 
that standing later. It keeps them loose and healthy. I have 
no doubt hay of the same hulk weighs more if it stands in the 
field tiU the seed forms, and for this reason some who sell most 
of their hay let it stand." A farmer of Worcester county 
says : " When designed for milch cows, store, or fettening ani- 
mals, I prefer to cut in the blossom, because it makes more 
milk, more growth and more beef. For working cattle and 
horses I cut about six days after the pollen has fallen, because 
it does not scour or loosen the animal so much as when cut in 
the blossom." A farmer of Hampshire county says : " Next to 
sweet, fresh grass, we think that rowen will make cows, work- 
ing cattle or horses thrive better than any other feed, unless in 
the case of cattle hard at work. We conclude, therefore, that 
all hay is best cut early. Coarse hay will keep stock tolerably 
well, cut early, which if allowed to mature would not be eaten 
at all." A fanner of Hampden county says: "We cut after 
the blossoms begin to fall, and before they have all fallen. It 
has more substance and weight cut at that time than if cut 
sooner, more sweetness and juice than if cut later." A farmer 
of Berkshire county says : " Our rule is to cut hay in the blos- 
som, as it is then in the best state for feeding, less woody and 
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mucli sweeter than later, and leaves tlie roots in better state for 
a second, or another annual crop." Another very intelligent, 
practical farmer says : " We cut in blossom, because it is then 
most palatable to stock. If allowed to stand much longer there 
is a draft upon the soil for the growth of the seed, which is not 
repaid by the additional value of the hay, if, indeed, it is 
increased in value at all. My opinion, derived from my own 
experience, is, that the grasses will sooner die out if allowed to 
stand later." A farmer who prefers to cut all other grasses 
when in blossom, says: "It will not do to cut blue joint or 
fowl meadow till some of the seeds fall, as it will soon run them 
out." An intelligent farmer of Norfolk county says : " When 
English grass is in full blossom it has all the good qualities it 
can have. Prom tliat time I think it loses in value in propor- 
tion to the time which it stands. Swale hay should be cut 
rather green. If fully ripe it is hard and dry." Another says : 
" We cut about the time the blossom falls. The grass is then 
at its full growth. If it stands much longer the leaves begin 
to die at the bottom and the grass grows tough and hai'd, and 
I think the longer it stands the less it wiU weigh when dried. If 
it is cut much earlier it will shrink and dry up and does not seem 
to have so much nutriment in it, and I have noticed cattle will 
eat more in bulk than when cut at the right time." Another 
says : " The time of cutting depends very much npon the \ise 
you wish to make of it. If for working oxen and horses, I 
would let it stand til! a little out of the blossom, but if to feed 
out to new milch cows in the winter, I would prefer to cut it 
very green. It is tlien worth for the making of milk in the 
winter, almost double tliat cut later." One other extract will 
suffice. A farmer of Middlesex county says.: " I cut my red 
clover before the heads begin to turn brown. When the clover 
is quite heavy I cut it when only one-half the heads have blos- 
somed, because then cattle will eat all the stems. Clover is 
injured more by half when it stands long after blossoming than 
any other kind. I find my clover hay in the bam much heavier 
when cut quite early." 

These extracts, taken at random from a large number of let- 
ters from practical farmers all over the Slate, indicate very 
clearly the prevailing practice. The replies from about one 
hundred and fifty towns are, that farmers prefer to cut the 
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priacipai grasses, Timothy and rcdtop, when in full blossom ; 
red clover when about half the heads are in blossom, and swale 
grass before it is ripe, and generally before blossoming, if possi- 
ble, so as to prevent it from becoming hard and wiry. 

This prattice is unquestionably founded on a correct princi- 
ple, the object of the farmer being to secure his hay so as to 
make it most lilce grass in its perfect condition. From princi- 
ples stated ill another place, it has been seen that the nutritive 
substances of grass are those, which are, for the most part, 
soluble in water, such as sugar, gluten, and other compounds. 
Now it is evident that if this is so, the grass should be cut at 
the time when it contains the largest amount of these princi- 
ples. In its early stages of growth it contains a very large 
percentage of water. From its earliest growth the sugar and 
other soluble substances gradually increase till they reach their 
maxira^im percentage in the blossom, or when the seed is fully 
formed in the cell. From this period the saccharine matter 
constantly diminishes, and the woody fibre, perfectly insoluble 
in water, and imiutritious, increases till after tlie seeds have 
matured, when the plant begins to decay. Of course, if the 
plant is not cut in the flower, a great part of the nutriment of 
its stems and leaves is wasted. 

There are some exceptions to this riile in the natural grasses, 
as already seen in considering their nutritive qualities, aud in 
the analyses at different periods of their growth. Thus, in 
case of the orchard grass, Sinclair found the nutritive matter 
at the time the seed was ripe and at the time of flowermg, as 
seven to five, and the stems of Timothy were found to contain 
more nutritive matter when the plant was npe, than at the time 
of flowering, though it was found that tlie loss of aftermath 
which would have formed had the plant been cut in blos- 
som, more than balanced the gain of nutiitive matter in the 
ripening of the seed. Most of the gras'^es, too, make a greater 
quantity of hay when cut at the time of blossoming, though 
the crested dog's tail has been found to be an exception to this 
rule. Fowl meadow, also, contains an equal quantity of pro- 
duce at the time of ripenmg the seed and at the time of blos- 
soming, and the nutritive matter at both peiiods is about the 
same. It will be found in practice generally to be better to be a 
little too early than too late, for the gain is in two directions, in 
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a greater iLUtritive substance at tlie timo of blossoming, which 
is certainly a sufficient consideration of itself, and in the larger 
growtli of the lattermath which will spring up on good land and 
in a good season. 

We might also reason from analogy in other plants, for it is 
a well luiown fact that the best vegetable extracts for medicinal 
and otlier purposes, are procured from plants when in blossom. 
Prof. Kirtland, of Ohio, states that an observing, practical 
farmer of bia neighborhood, after many careful observations on 
the growth of Timothy, has arrived at these propositions : — 

1. That Timothy grass is a perennial plant, which renews itself 
by ail annual formation of " bulbs," or perhaps, more correctly 
speaking, tubers, in which the vitality of tlie plant is concen- 
trated during the winter. These form in whatever locality the 
plant is selected, without reference to dryness or moisture. 
From these proceed the stalks which support the leaves and 
head, and from the same source spread out the numerous fibres 
forming the ti'ue roots, 

2. To insiire a perfect development of tubers, a certsiin 
amount of nutrition must be assimilated in the leaves, and 
returned to the base of the plant, tliroiigh the stalk. 

3. As soon as the process of nuti'ition is completed, it 
becomes manifest by the appearance of a state of desiccation, 
or dryness, always commenciiig at a point directly above eitlier 
the first or second joint of the stem near the crown of the 
tuber. From this point the desiccation gradually progresses 
upwards, and the last portion of the stalk that yields up its 
fresliness is that adjoining the head. Coincident with the be- 
ginning of this process, is tlie full development of the seeds, and 
with its progress they mature. Its earliest appearance is evi 
dence tliat both the tubers and se Is have rece ved tl e r requ 
site supplies of nutrition, and that n fi e tl e talk no the 
leaves are longer necessary to a 1 tl em o pi tu g the r 
maturity. A similar process oc us the u onj st alo e 
the crown of tlie bulb, indicatm^, t! e matur ty of tl it orp,ai 
Fig. 97 represents the bulb fully developed and mature, from 
which the stalk was cut, after the nutritive process was com- 
pleted, above the point where drying or desiccation had begun. 

4. If the stallc be cut from the tubers before tliis evidence of 
maturity has appeared, the necessary supplies of nutrition will 
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be arrested, their proper growth will cease, and an effort -will 
be made to repair tJie injury by sending out small, lateral 
tubers, from -which weak and unhealthy stalks will proceed, at 
tlie expense of the original tubers. This is seen in Pig. 98. 
All will ultimately perish either by tlie droughts of autumn or 
the cold of winter. 





rig. ST. 

5. The tubers, together mill one or two of tlie lower joints 
of the stalk, remain fresh and green during the winter, if left to 
take their natural course, but if, by any means, this green portion 
be severed, at any season of the year, the result will bo the 
death of the plant, when it will appear as in Pig. 99. 



dbyGOOgIC 



lG(j GRASSES AND FORAGE PLANTS. 

Prom these five propositions tlie following conclusions are 
drawn : — 

1. That Timothy grass cannot, under any circumstances, he 
adapted for pasture ; as the close nipping of horses and sheep 
is fatal to the tubers which are also extensively destroyed by 
Bwine if allowed to run in the pasture. 

2. That the proper time for mowing Timothy is at any time 
after the process of desiccation has commenced on the stalk, as 
noted ill the third proposition. It is not v^ery essential whether 
it is performed a week earlier or later, provided it be postponed 
till that evidence of maturity has become manifest. 

3. All attempts at close shaving the sward should he avoided, 
while using the scythe, and in ganging mowing machines, care 
should be taken to run tliem so higti that they will not cut the 
Timothy below the second joint above tlie tuber. 

I have frequently, during t!ie past autumn, pulled up tlie 
bulbous roots of Timothy, from the stubble from which a heavy 
crop liad been cut with the scythe, while in flower, for the pur- 
pose of studying the changes which were taking place hi these 
tubers, and have found them very similar to those represented 
in Pigs. 9T and 98, not only on moist, damp soils, but also on 
soils comparatively dry. Any farmer can satisfy himself of the 
correctness of these representations by a little observation in 
his own fields ; and as the point is of practical importance, it is 
worthy of careful attenlion. 

The facts above alluded to have fallen under the observation 
of a practical farmer of Middlesex county, who says: "The 
proper time to cut Herds-grass or Timothy, is after the seed is 
formed and is full in the milk. It wUl then give about twenty 
per cent, more weight than when it is jiist coming into the 
blossom, and the cattle will eat twenty per cent, less and keep 
on their flesli. And I prefer also to cut it at that stage of its 
growth ou account of the roots being better able to withstand 
tlie drought. It should he cut four inches from the ground, as 
most of the Timothy is killed by mowing close and early 
before it has come to maturity. I have kept Timothy thick 
and strong in the land six years, by following this method. I 
have noticed that most of it has died out by once or twice close 
and early mowing before the grass has come to maturity ; if it 
is dry weather it is sure to die when so cut. I lost a whole 
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field of it by mowing too close and early, and I consider the 
four incliGs at the bottom of coarse Timothy of little value." 

If the seed is allowed to ripen it exhausts the soil far more 
than if cut in the blossom. 

MOWING MACHINES. 

We now come to the methods of cutting grass. As this crop 
is one of the most important and valuable in the whole range 
of farming products, any practicable means offered to facilitate 
its harvesting in the best manner, and at the least espense, will 
naturally excite the interest of tlie progressive farmer. The 
ordinary method of cutting by the hand scythe is already too 
famiUar to every one in New England to need a moment's 
notice in this connection, and I propose only to allude to a com- 
paratively new method of mowing by horse or ox power, and 
chiefly to tire success which has attended the use of machinery 
during the past season as indicated in the returns to the circu- 
lar already given, and in reply to tlio second question, " Have 
you used a mowing machine, if so, what patent, with what 
power, and with what advantage ?" 

The inducements held out by the Massachusetts Society for the 
Promotion of Agriculture, by an offer of a premium of $800, in 
the year 1855, to the one who should make the most successful 
experiments in cutting grass by machinery, and of $1,000, to 
be awarded in 1856, to the inventor or manufacturer of the beat 
mowing machine, very naturally led our farmers to hesitate in 
procuring machhies till the results of these trials were known. 
The number of affirmative answers to the above question was, 
notwithstanding, very considerable, and generally wherever 
used, the testimony is strongly in favor of the use of machinery. 

In speaking on tliis subject I shall state simply tlie facta 
which have been returned to me by practical fai'mei-s, without 
expressing any personal preferences for any particular patent. 
By so doing, I shall give the farmer who designs to purchase a 
macliine tlie means of forming his own judgment wiihout the 
necessity of any bias from mine. I will simply state that my 
observation of these machines and their work has been exten- 
sive during the two past seasons, and that the improvements 
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during that time have been very great in nearly all the p 
■which have fallen tinder my notice. 

A practical and experienced farmei of Hampden county, 
in answer to the circular says ; " I use Manny's Patent 
Mower, manufactured in Worcester, hy J. P. Adriance & Co., 
and have cut more tlian one hundred acres in the two last 
sevens, witliout breakmg a tooth or the point of a knife. The 
■whole expense of repairs has not exceeded three dollars, and it is 
no^w in fine order for years to come. The power is the same as 
common ploughing. If the horses are permitted to stop but a 
short time, and that often, in hot weather, as when ploughing, 
I would as soon lot my horses mow a day as plough." 

A farmer of "Worcester county says : " I have used Ketchum's 
and Manny's mowing machines. I prefer Manny's to Ketchum's. 
It draws much easier, and is easier to manage. I worked them 
both ■wiUi the same horses. My mowing lots are small. Farmers 
"with large lots can use tlie machine to greater advantage than 
I can, but on my small lots it saves nearly two-thirds the cost 
of mowing, and all the cost of spreading," Another in the 
same county says : " In July, 1854, 1 used Ketch\im's Patent 
Mower, with which, after many failures and repeated discourage- 
ments, I succeeded in cutting the crop of gi'ass, and made con- 
siderable saving in the cost of getting the crop, but was of the 
opinion that great improvements were necessary. In 1855 1 
nsed the same patent altered, but not improved, by an iron 
frame and cutter bar. The present season I have used the 
Manny patent, manufactured in Worcester, and can say that it 
is a labor-saving machine for the farmer. The Manny is far 
superior to the Ketchi'un, for lightness of draught and tlie slow- 
ness of speed required in uneven places ; tlie lever by -which the 
cutter bar is raised or lowered at pleasure, — ^the perfect arrange- 
ment of the knives that could not be clogged or stopped in 
more than fifty acres, — the convenience of transporting it on its 
own wheels from one lot to another, and last, not least, com- 
bining, as it does, the reaper, renders it one of the most perfect 
machines that has come under my notice. In regard to the 
profit of mowing by machinery, it has cost to secure the hay on 
this place, on an average, about ^100 a year for extra labor. 
This year biit $34, allowing nothing for the labor of horses," . 

A practical farmer of Berkshire county says : " I have used 
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Manny's combined machine for the two past seasons, having cut 
all my hay and grain witli two horses. The first great advan- 
tage is that I cut my haj on the day it is/( for cutting ; second, 
I get more hay, as it is all cut up ilike — no pointing out to be 
seen when the snow i"! a foot deep — and third, it don't make a 




puhlic house of my home during haying and harvesting, for 
day laborers. Tlie common farmhands witli a Manny machine 
will do the haying with all ease, and at half the expense." An- 
other in Franklin county says : " I have used Ketchum's patent 
with two horses, for three seasons. Think I save from the 
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expense of mowing and spreading by hand, together with the 
advantage derived from being able to cut all I wish to after the 
dew is oif, one dollar per ton." An experienced farmer of 
Norfolk county says : " I have used Allen's patent, moved by 
horse-power, with great advantage. Horses move slowly, as in 
ploughing — are leas fatigued than by ploughing all day. I have 
mowed twelve acres per day, and can mow easily and smoothly 
any grass, even heavy and lodged clover, and on any surface 
where a scythe can he used. I regard it as of great use, saving 

much time and hard labor. It cuts clean and smooth, spreads 
the grass evenly, and requires only the labor of one man in the 
largest field, \mtil the grass needs to be turned or raked up." 
Another in Hampshu'e county says : " We have used a mowing 
machine for the four last seasons, of Ketchum's patent. There 
are ten others of the same patent, and three of other kinds in town, 
all of which are in active use. They are all worked with horses, 
two on each. As to the advantage gained by tlie use of the 
mowing machine, I hardly know what to say or how to reckon 
it. There are a number of points to be considered, some of 
which would be called an advantage by some, which with others 
might not be so considered. But, the gain in cutting the grass 
must be apparent to all who have land smooth enough to work 
a machine on ; and in this connection it may be best to speak 
of the horse-rake with the mower, as one naturally follows the 
other. Our way of getting hay when the weather is good, is 
this : To cut and rake it into the windrow the first day. The 
next, open and turn it, if necessary, then rake it and cart it. 

Now one man with a machine and horses, in the forenoon, 
and one horse and rake three hours after dimier, can put five or 
six acres of grass into the windrow every day if he chooses, 
which is as much as ordinary farmers in this vicinity wish to 
do, a^ our hay has to be carted from one to two miles, and that 
takes time. How many men will it take to do the same work? 
Any one can answer this to his own satisfaction, and ae labor 
differs in price in almost evei-y section of the State, the actual 
cost would vary somewhat. But here it would take from five 
to ten men to do the same work, varying as the burden of grass 
does per sere ; for in lodged grass ten would hardly do. 

"Then the advantage of having it done in good weather and 
cutting the grass when he choosesj whether in blossom or after 
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it is fully ripe ; I think this can be safely put down at ton per 
cent., and some call it as high as twenty per cent," A farmer 
in anotlier town in the same county says : " Have not used any. 
There arc a number of machines in the town. Allen's patent 
has done the best work tins season. Ketchum's improved 
machine does pretty well. I think they are coming into use 
more and more." 




The following extinct is fiom th t temi-nt cf Dr. Loring, 
made to the Essex Societj dui n^, the \ ist bt,i o i 

" The ground upon whioh my machine (Ketchum's) wae 
operated, furnished a very '■evere test of its power. Most part 
of it is clayey, heavy soil, very wet in wot seasons and stiff and 
rough in dry ones. No special care has been taken in laying it 
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down. And I am confident tliat no macliiiic but the strongest, 
could endure the wear and tear to which it is subjected on such 
a surface. 

" No difficulty has been experienced in tlie varieties of grass 
which I have cut. The heaviest and the lightest have fallen 
equally well, and no trouble has been met m turning the com- 
ers or in driving the machine so as to avoid clogging. 

" The experieuce of this season has convinced me that on 
ordinary, rough New England farms, the Eetchum machine 
■worba almost to perfection. I do not mean to say it lias no 
equal, for I have not experience to warrant sucli a statement. 
But in all varieties of work, light grass and heavy, lodged 
clover and upright Timothy, rough land and smooth, I find that I 
can rely on its operations, without particular effort to secure for 
it any advantages. Its draught is no trouble to such horses as 
a farmer ougiit to own. And it does its work without auy extra 
and ingenious appliances. 

" Of the economy of mowing machines, it seems to me there 
can be no question. I have found that tlie machine operated 
on the Pickman farm would cut grass enough in four or five 
hours in the morning to keep the laborers busy during the day, 
and as much as could be eiu'ed and got in with ease. The two 
se^ons during which I have witnessed the working of the 
machine, I have made it, in my mind, an absolute necessity, in 
all economical management of the farm, to which purpose 
alone I have had it applied," 

But the great trial in this State the past year, was in compe- 
tition for the premium of $1,000 already alluded to, for the best 
mowing machine. Three farmers of well known good judg- 
ment were appointed to act as a committee. They gave all the 
machines entered a very thorough and careful examination, 
saw the work of each, and made a report which has been re- 
turned to mo in manxiscript, and will shortly be published in 
full. In this report, after speaking of several machines, which, 
after a preliminary examination or trial, were ruled out for 



The four other machines were tried upon another lot of grass, on 
patcics of equal dimensions, each in siiceesszon, hoth. wLen. tke grass 
was wet and dry. This ivaa a heavy crop of clover, Timothy and 
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rcdtop mixed, some of which, was lodged. Poi'tioiis of the lot were 
rolling, and the surface generally quite as far from level as our ordi- 
nary grass fields, so that upon tJie whole, it was an excellent lot to 
test the machines. 

They were also tried on a meadow bottom which had never been 
ploughed, where various wild grasses, both coarse and fiae, were 
intermixed. 

The trial, you will thus perceive, was a thorough one, and by it we 
were able to form, a satisfactory judgment of the merita of the differ- 
ent machines. The remaining machines, and. between which we 'were 
to judge, were patented or known as Ketchum's, Manny's, Heath's 
and the Allen machine, entered by E. L. Allen. The owners of the 
Ketchum machine allege that Mr. Allen lias infringed upon their 
patent, and has no riglit to build or sell his machine except within 
the limits prescribed in a license procured from them, and that Massa- 
chusetts is not within those limits. However that may be, is of no 
consequence so far as our report is concerned, for we did not regard 
the consideration of that question as within our province, and it there- 
fore had no weight with us. The Ketchum machine, entered by 
NoTirse, Mason & Co., has probably been in use longer in this State 
and is more generally known than either of the others. The one which 
they entered for premium differs from those which have been built by 
them in years past, in having a driving wheel of comparatively small 
size, wrought iron substituted for castings wherever it was deemed 
practicable, and every thing about the machine so made as to reduce 
weight. In this they have succeeded, their machine with pole and 
whifSetrees attached weighing only about 460 pounds. The price of 
the machine has also been reduced from $100 or upwards, to $75. 
We think that in this, they have made no mistake, but that the reduc- 
tion in weight is a great mislake. The difference in the amount of 
draft required to operate a machine of 400 pounds weight and another 
of 700 pounds weight, other things being equal, would probably be 
almost imperceptible, except by very accurate dynamical teste ; and 
may it not be that the difference would then be found to be ia favor 
of the heavier machine ? Without entering into any speculation upon 
the matter, we think that it was a fact apparent to every careful 
observer that this light Ketchum machine actually required more 
power of draft when in operation than either of the four, and that the 
one which required the least power of draft was almost twice as 
heavy. So light, indeed, was it, that with the weight of the driver 
superadded, and driven at a rate of spceti auiScient to cut the grass 
well, — which, by the way, is a little higher than that required by the 
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other macliines, — me qii all tits jii the aurfjce, eien <ilight onea, causeii 
it to bound in such a minner as to throw up the extreme end of the 
finger bar several inches abo^e its true cutting level, leaving tha 
stubble uneven and wavy 



'IVfti!, 




Allen's tviachirto requiied less po-ner of dratt than the Ketchum 
machine. Its wei^'ht with pole and \^hiffletieei> i'! about 600 pounds. 
No machine that "n e have seen is so leadily thron n in and out of gear 
as is thia. It has a wooden instead of an iron finger bar. In our 
Opinion an iron fiagei bii is prefeiable Ihe weather cannot affect it 
as of necessity it must a wooden one, and the gnss which falls upon 
it loaves it a little more rtT-dil) Outside of the driving wheel is a 
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light wheel ivhich runs on a spring axle, and is claimed to be advan- 
tageous in turning and in working the machine on a side hill. 

The Manny machine also requires less power of draft than did the 
Ketchum machine. In this respect, the difference between it and the 
Allen machine was almost imperceptible. It has a wheel at the end 
of the knife bar, which greatly assists in turning and backing, and 
makes it much more comfortable to transport from one field to another. 
We think that, other things being equal, a machine with a wheel at 
the end of the finger bar, has an advantage over a machine without it. 
Although, very different in construction, we regard the Allen and the 
Manny macMnes as Teiy nearly alike ia point of merit, and if it had 
HO happened that it was necessary for us to decide between those two 
michines, our judgment would have been made up cautioi cly and 
With much hesitation, foi each has points of excellence which the 
other does nnt poises'' Both these micbines did their woik gen- 
erally well hut not so well as the work djne by the Heath maehme 

This like the Minn^ michine, ha"" a wheel it the end of the finger 
bar Like that, too, it his a reel which may oi ma^ not he used, as 
circumst'inc6s require Btit its cutting airangement difieis entirely 
from either of the other machine'! Ihey each ha\e a single knife 
with the bladts meted to the pUte and operating thiough cist iron 
fingeis or guaids, which, especially \\ hen the knife is dull, may be 
liable to get filled up and thus clog the blades. Instead of these, 
this machine has virtually a double set of cutters, the under set being 
stationary, projecting an inch beyond the upper, and thereby acting 
in the double capacity of guard and cutter. These, as well as the 
upper blades are each independent of the other, and each attached to 
its bar by a screw holt. The upper set of blades is held down by a 
spring pressure bar, so that the operation is similar to that of shears, 
the grass being cut between two sharp edges, and the machine work- 
ing nearly as well at one rate of speed as another. In case of acci- 
dent, therefore, a blade can be removed by any body and another sub- 
atituted in an instant of time. Both the upper and lower cutters are 
made like the best edge tools in use, of the best cast steel with wrought 
iron backs. The iron furnishing strength, the steel can be made as 
hard as desirable without so much danger of breaking by use, and 
being made hard do not require to be so often ground. The lower 
cutter or guard, as you may please to call it, is half an inch thick and 
one and one- fourth inches wide. The upper blades' are about twice' 
na thiolt as those used on any other machino. This machine very 
evidently required leas power of draft than either of the others, and 
did its work the heat. The Manny machine weighed about GOO- 
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pounds. This wci^IidI about 800 pound'! In its cutting ipporifus 
wHch. 13 perhaps the mo it im] ort jnt fcitireof a mowing micliiiie, 
we regard it is verj muct supeiior to eitliei of the otkers In its ease 
of draft, peitip? the next most important feituie we regaid it ia 




supei'ioi'. Wfc regird it iloo as less halle to tl ^ tlnn ny raach ne 
with fingers or ^u r da like those ot Ketchum, Man ij and Vllen. 
In Other important features it is equal to the Other macliinLs 

We therefore unliesitatoigly, coniidently and unanimou'ily expicas 
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HEIGHT OF CUTTING. : 

the opinion, that the Heath, machine, entered hy D, C. Hendersor 
entitled to the premiam of one thousand dollars, if that premiun 
awarded the present year. 



HEIGHT OF CUTTIXG GRASS. 

"With respect to the height from the ground at which it is 
best to cut grass, tlie practice and the opinions of farmers differ 
widely, for while the answers from about half of the towns say 
that farmers generally c\it as close as possible, the replies from 
others vary h'om foiir inches to one-half an inch. Thus, forty- 
four towns return, " as close as possible ;" fourteen towns, 
" close, or very close ;" sixteen towns, " from two and a half to 
tliree inches high ;" ten towns, " two inches high ;" twenty- 
three towns, " from one to two inches ;" one town, " four 
inclies," while some say, " it might be cut too close," or " close 
cutting is injurious," or " most people cut too low," and many 
say, " close as convenient." 

It woiild be difficult to deduce any general rule from the 
replies to the question, " At what height from the ground do 
you prefer to have your grass cut, and why ?" A farmer of 
experience in Hampshire county says : " I should prefer to 
have my grass cut high enough to protect the roots from the 
hot sun. J have seen Timothp grass nearly killed by cutting 
close in a dry, hot time." 

An intelligent, practical farmer in Middlesex county says : 
*' I prefer to shave pretty close, within an inch of the ground 
when smooth enough. I still remember some proverbial sayings 
of my teacher to this effect : ' An inch at the bottom is worth 
two at the top,' ' You are leaving your wages behind you,' &c. 
Possibly in very hot, dry weather, on a dry soil, some plants 
might be injured by a too close shaving, bxit I should not 
apprehend any harm, oven then, and as a general rule I prefer 
to have gi'ass cut as close as it conveniently can be." One of 
the most experienced, practical farmers of Plymouth connty 
says : " Upland mowing grounds I do not like to have cut close, 
having an idea that the hot sun and dry weatlier which often 
follow the mowing season will have an unfavorable influence 
on the roots of the grass. Low and wot meadows I like to have 
mown close as possible. There, the heat of the sim is beue- 
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ficial." A Tory successful, practical farmer of Worcester 
county says : " Tho heiglit from the ground at which it is best 
to cut grass, depends on the season, tlie soil and the grass. No 
grass, except on moist ground, should be cut so low in a very 
dry season, as it will do to cut it in a wet season. The natural 
grasses I like to have cut within about two and a half inches of 
the ground. Our old fields of cultivated grasses do not afford 
much afterfeed after the clover is run out ; what of stubble ia 
left on them is lost, so I like to mow close." 

One of tiie most observing, experienced and practicaL farmers 
of Hampden county says : " I prefer grass cut from an inch 
and a half to two inches, as it starts much quicker to grow 
when cut at that Jieight, than when shaved close to the earth, 
as some that are called good mowers do their work. If it is 
true that all crops are benefited from the ammonia in the 
atmosphere, as I have ]io doubt tliey are, judging from grass 
side by side, the one cut close, the otlier two inches high, the 
grasses should have some leaves left them to receive this bene- 
fit. Grass cut two inches high will keep growing, while that 
closely cut will be even weeks before it will show tlio first signs 
of life." 

Another experienced farmer says : " Where I top-dress imm&- 
diately after, I cut eis low as I can, to save all the grass I can. 
If I do not top-dress I cut from two to three inches high, to 
protect and nourish the roots. I do not feed in the fall where 
I do not top-dress. I intend to manure all my natural upland 
mowing laud and never feed my old fields." And another : " I 
like to cut rather near the ground, for the reason that more hay 
ia obtained. If the soil is in good condition, and not too dry, 
it will start again immediately. I know some say cut high, the 
stubble will manure tlie land and protect the roots, &e., but I pre- 
fer to manure with something better for protection. I top-dress 
my mowhig land and prefer a compost made of woollen waste 
and meadow mud for soil not very wet ; but for a cold, heavy 
soil, should prefer sand, or sandy loam to mix with wool waste. 
Apply fifteen cart loads of thirty bushels each, late in autumn." 
A farmer of Franklin county says :- " The fanners here cut 
their grass as near the ground as they can conveniently, without 
any particular reason for it, except to increase the quantity of 
hay." Another says: "I prefer to have my grass cut at two 
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iiiclies from tlie ground, where the land will admit of it. Tiireo 
inches at the bottom is more valuable than six at the top ; be- 
sides, it leaves the land in better shape for the next year." 
Another intelligent, practical fanner says: " It has been diffi- 
cult to get mowers that woiild cut close enough, but the mow- 
ing machine gives bettar satisfaction in that respect." And 
another : " The general practice in this vicinity is, to cut as 
low as possibio, in order to get all the fodder ; imquestionably 
it would be better for tlie ground and the next crop, toxjut tho 
grass a few inches above tlie ground, to shield the roots, still, 
I consider, to cut low, followed by a top-dressing, is a better way, 
and leaves a smoother surface to mow over tlie following year." 

An intelligent farmer of Berkshire county says: "Three 
inches. If pared too close, the hot sim kills or impairs the 
vigor of the roots, and stubble of some length retains tlie snow 
and gives protection from the winds of winter." 

A very successful, practical farmer of Essex county says : " I 
prefer to cat English grass about three inches from the ground, 
believing that cutting it closer lets the rays of the sun to the 
roots of tlie grass, the intense heat of which, without any 
screen or shade, greatly impairs the growth of the plant, par- 
ticularly in a dry season." Another of Middlesex, says : " Cut 
Timothy grass rather high ; liner grasses, and especially wet 
meadows, should be cut as close as practicable ; on upland, in 
fine grass, there is great loss to the crop by cutting high ; in 
wet meadows high mowing gives the mosses and cranberries 
headway, which will eat out the better grasses." 

Thus, the testimony on this point is somewhat conflicting ; 
but many have noticed the injury inflicted upon Timothy by 
low cutting in dry weather, sufficient, perhaps, to establish the 
principle alluded to on a preceding page. Most concur in say- 
ing that the finer grasses can be ciit lower with safety, partic- 
ularly if the season be not too dry. Much, iindoubtodly, depends 
upon the soil and the season. 

CURING OF HAY. 

"We have scon that grasses attain their full development at 
the time of flowering, and then contain the highest percentage 
of soluble materials, such as starch, sugar and gum, and that 
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tliese, with the nitrogenous compounds, then, also, most abun 
dant, are of greatest value as furnishing the nutriment of ani- 
mals, while woody fibre and mineral matter, though important 
as giving bulk to the food, are insoluble and least nutritions. 
We have seen, also, tliat in the transition from the flowering to 
the ripening of the seed, the starch, sugar, &c., are gradually 
transformed into woody fibre, in which state they possess no 
n^itritive qualities, and are, of course, of little value. This 
fact, wMch is perfectly well established by careful experiment 
and accurate analysis, confirmed as already seen by intelligent 
practice, is of great importance as indicating the condition in 
which most of our cultivated grasses should be cut, and our 
practice is pretty uniformly consistent with it. 

But there is another equally instructive suggestioii in these 
transforming processes, and it is this : If grass is cut in a con- 
dition ever so succulent, and before the transition of sugar, &c., 
into woody iibre has commenced, there will even then be some 
loss of sugar and starch from the action of heat and moisture, 
especially if the grass is exposed to the rain in the process of 
curing, and lignifaction, or change to woody fibre takes place 
to considerable extent, dependent, of course, on the length of 
time it is exposed to air and light ; so that grass cured with the 
least exposure to the searching, sifting winds, and the scorch- 
ing sunshine, is, other things being equal, more nutritious than 
grass cured slower and longer exposed, however fine the weather 
may be. In other words, grass over-cured in the process of hay 
m^ing, contains more useless, woody fibre and less nutritive 
qualities, than grass cured more hastily and housed before 
being dried to a crisp. There can be no doubt which of the two 
would be most palatable to the animal. Some loss of nutritive 
elements must, therefore, take place in the process of curing, how- 
ever perfect it may be, and the true ai't of hay- making consists in. 
curing tJie gr^s just up to the point at which it will do to put 
into the barn, and no more, in order to arrest the loss at the 
earliest possible moment. And this fact of the loss of sugar 
and starch, or of their transformation into woody fibre by too 
long exposure to the sun and wind, 1 think equally well estab- 
lished as tliat any transformation at all takes place, and as 
equally suggestive. 

But on tliis point, far greater difference of opinion exists 
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among practical farmers, some considering one good liay day 
sufBcieut, while others require two and sometimes three, as if 
it were not possihle to dry it too much. Our practice in this 
respect is, 1 believe, better than it used to be twenty years ago. 
Most farmers now tliinlt that gi-ass can be dried too much as 
well as too little, and that the injury and loss in the crop is 
equaliy great from over-curing as from housing green. A 
practical farmer of Hampsliire county says : " One good hay 
day is sufficient to dry Timothy, redtop or wet meadow". I 

tliink farmei's lose more by drying their hay too much than by 
not drying it enough." 

An experienced farmer of Hampden county says : " As far 
as my experience and observation extend, I thhik farmers dry 
their hay too much as a general thing. Grass should never be 
dried any more than just to have it keep well in the mow. I 
think it is best to get in liay as green as it will possibly do, for it 
contains more juices, which constitute its value." 

A practical and experienced farmer of Worcester county 
says : " Redtop is a more difficult grass to make into hay than 
Timothy. To make hay from any grass, it is highly important 
that the swaths, of the hand scythe, be well shaken ; here lies 
the secret of making hay evenly, without having gi'ceu, Iieavy 
locks. If the burden is heavy, time in making the hay, if cut 
in the morning, will be gained by turning it by one o'clock, P. 
M,, and then putting it into good sized cocks while it is warm. 
If the weather be clear, according to my experience, this hay 
will do to cart the second day without giving it, much attention 
— the sap has become candied and it is fit for the mow. The 
exposing the hay to tlie air on the second day, by pitching, is 
of essential benefit, "When carted the same day it is mown, 
unless dead ripe, it will be withy, clammy, and will be likely to 
smoke in the mow ; in which ca^e the hay has lost much of its 
valuable quality. 

" To keep it till the third day and expose it to the rays of 
the sun every day, as some practice, dries out the juices and 
the stem becomes hard and brittle — the life of the hay is gone 
to some degree. Onr mothers and grand-mothers used to dry 
herbs in the shade — I hold to curing hay in the cock," 

Another practical farmer in the same county says : " My way 
of making Timothy and redtop is to mow it early in the morn- 
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ing, and when the dew is off spread it well. I like to dry it in 
one day's sun if I possibly can ; if not, put it into cocks before 
night, then get it into the barn as green as I can and not Imre 
it hurt. I do not want my hay all dried up. It injures it. 
"Wet meadow I put into the barn on the day it is cut, if the 
weather is suitable for curing it." 

A farmer of Berkshire county soys : " If the weather is good 
and the grass not too heavy, we cut in the forenoon and get into 
the barn in the afternoon. If the grass is heavy and the woathcr 
not good, cut in the forenoon and tuni over the swaths at night, 
spread and get in the next day. I do not believe in drying hay 
as much as some do. If not quite dry, two or three quarts of 
salt to the load will preserve it, and it will be the better. " 
Another in the same county says : " I prefer to cut hay iu the 
blossom on a good hay day in the forenoon, and it is lit for the 
barn, if raked with the horserake and care is used to turn it 
over and bring the green grass to the sun, by two or three 
o'clock in the afternoon of the same day. Much hay is spoiled 
by being dried too nuich." 

A farmer of Franklin county says: "Timothy will dry suf- 
ficient for me in one good hay day. I dry less and less every 
year. If there is no moisture on it there is little danger of 
hurting after it is wilted." He cuts his swale hay before it 
matures and while it is quite green, and lets his upland grasses 
stand till they are fully developed and commence changing tlieir 
deep green color. " I think it will keep the same stock longer 
and better if cut at that age." Another experienced farmer of 
Berkshire county says : " My way of making hay is to cut when 
in blossom, in the morning, shake it out evenly over the ground, 
turn it over at eleven o'clock, and get it into the barn on the 
same day if the weather is good. But if the grass is very 
heavy, I put it into cocks over night. I consider it made 
as soon as dry enough not to heat in the mow. To get drier 
than this is an injury to the hay." 

One of the most extensive and experienced stock feeders in 
this State, a practical farmer, says : " I prefer to cut all English 
or swale grass from the tenth of June to the first of July, 
including Timothy and clover in the same time. More than 
thirty years experience has convinced me that hay secured in 
the above time, — or just before coming into blossom, — will 
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make cows give more and better milt and butter, will pat more 
fat Oil animals for the slaughter, witli four quarts of meal per 
day, than eight quarts of meal with hay well seciirod from the 
first of July to the first of August. That will give the second 
crop, if you wish, time to grow, and it may be cut the last 
week in August or the first week iu September ; there will then 
be a crop of fall feed, which most farmers prize very highly, 
if you do not wish a second crop, the feed by early mowing is 
-very valuable. On the other hand, if the grass is cut late, the 
hay is not only poor but the feed is mere nothing. Every 
farmer of my acquaintance admits that the hay cut early is far 
superior to that cut late, unless it be those that are m the habit 
of selling hay ; even tliat class must lose in the weight of their 
crop by late cutting. Many buyers have not yet learned the 
difference between early and late cut hay, when the real differ- 
ence is, oftentimes, from four to six dollars per ton. "Working 
horses and oxen will keep in better condition with half the 
grain when fed upon early cut hay ; will look sleek and their 
eyes will be bright." 

A farmer of Hampshire county says : " My method is to cut 
with tlie mowing machine, which leaves the grass perfectly 
spread. It is turned over between one and two o'clock in tlie 
afternoon, and while still warm and before the evening dew 
falls it is put into cocks. It is spread and turned the next 
morning, and at one o'clock is ready for the barn. I cannot 
tell on paper, the precise point of dryness at which hay should 
be housed, but with my hands, eyes and nose, I can judge when 
it is dry enough not to Imrt in the mow, and hot so dry as to 
crumble or to have lost any more of its virtues than necessary. 
The less drying the better, if it does not injure in the mow." 
Another "practical farmer says : " I prefer two days, but want to 
have it lay thick together and stirred often the first day and but 
little the second. In this way the hay retains more of the 
juices, smells sweeter, looks greener and the cattle like it much 
better. Hay should be cured so that it will not heat in tlie 
mow and no more." Another says: "Hay may generally be 
dried enough in one good hay day with proper care, to be left 
over night in the cock and carried to the barn the next after- 
noon without spreading. Hay may be dried too much &s well 
as too little." "Timotliy and redtop," says a farmer of Berk- 
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shire county, " carefully spread as soon as the ground between 
the swaths is dry, and, if heavy, turned about noon, -will dry 
sufficiently in one day, if iH clear one, to he put into the bam 
before sunset. I heheve many dry their hay too much. Never 
dry it so as to make it brittle when twisted in the hand." 

These, and many other extracts of a similar import which 
might be given, did space permit, indicate with sufficient dis- 
tinctness the prevailing practice among the best farmers, but as 
constantly intimated, it is very common to find hay dried far 
too mucli. Every farmer is aware of the importance of keep- 
ing his grass and hay as free from dew and water as possible. 
An exposure to rain washes out much of the soluble constitu- 
ents of the gi-ass, leaving a useless, brittle, woody fibre. Grass 
and hay are greatly injured by remaining too long under a hot 
sun without being turned. A somewhat different metiiod is 
adopted for 

Cloveb. — The natural grasses wlien cut for hay arc generally 
spread and dried as rapidly aa possible, in order to secure tliem 
in the best manner. Experience has proved that the same 
method is not applicable to the clover crops. It requires a 
longer time to cure it properly, and if exposed to the scorching 
Sim it is injured even more than the natural grasses, since 
its succulent leaves and tender blossoms are quickly browned 
and lose their sweetness in a measure, and are themselves 
liable to be wasted in handling over. Most good farmers, 
tlierefore, prefer to cure it in the cock. A practical farmer of 
long experience in Worcester county says ; " I prefer to mow 
clover when it is dry, free from dew ; let it wilt, and the same 
day it is- mown fork it into cocks which will weigh from forty 
to fifty weight when fit for the barn. Do not rake and roll it, 
that process will compress it too much. 

" According to the weather and my convenience I let it stand 
— it will settle and turn the rain very well, and will answer to 
put into tho mow while the heads and stalks are yet green and 
fi'eah. When fit to cart, the stalks although green, will be 
found to be destitute, or nearly so, of sap — tlie sap has candied 
and the clover will keep. On the day of carting turn the eocks 
over, expose the bottom to the sun an hour or so, and to a ton 
of hay add four to six quarts of salt in the mow, 

" Good clover — not rank — cured in this way, 1 consider to 



dbyGOOgIC 



METHODS OF CURING. 18T 

be worth nearly or quite as much as clear Timotliy, to feed to 
a stock of cattle ; and for milch cows, I consider it to he by far 
preferable to Timothy. Good clover hay will keep up the 
quantity of milk, while Timothy will diminish it." 

Another practical farmer of the same county, in one of the 
best farming towns in the State, says : " My method of curing 
cloTcr is this : what is mown in tlie morning I leave in the 
swath, to be turned over early in the afternoon. At about four 
o'clock, or while it is still warm, I put it into small cocks with 
a fork, and if the weather is favorable it may be housed on the 
fourth or fifth day, the cocks being turned over on tlio morning 
of the day it is to he carted. By so doing, all the heads and 
leaves are saved, and these are worth more than the stems. 
This has been my method for the last ten years. For new 
milch cows in the winter, I think there is nothing better. It 
will make them give as great a flow of milk as any hay, unless 
it be good rowen. For working oxen and horses its value is 
about one^juarter less than Timothy." 

A practical farmer of Hampshire county says : " I can hardly 
state my own opinion of curing clover. When the weatlier bids 
fair to be good, I mow it after the dew is ofi', and cock it up 
after being wilted, using the fork instead of rolling with the 
rake, and let it remain several days, when it is fit to put into 
the barn." Another in the same county says : " I mow my clover 
in tlie forenoon, and towards night of the same day 1 take forks 
and pitch it into cocks and let it stand till it cures. The day I 
cart it I turn the cocks over so as to air the lower part. I then 
put it into the mow witli all the leaves and heads on, and it is 
as nice and green as green tea. I think it worth for milch 
cows and sheep as much per ton as English hay." 

A farmer of Middlesex county says : " I have found no better 
hay for farm stock than good clover, cut in season. For milch 
cows it is much better than Timothy. It keeps horses tliat are 
not worke<3 hard better than any hay. And small clover, ^ the 
rowen crop, is better than any other kind for calves. Clover is 
not good market hay, as it wastes in removal from the bam. 
Stable keepers give much more for coarse Timothy that cannot 
easily be drawn through a rack." A farmer of Barnstable 
county says : " We mow clover in the forenoon and let it lie in 
the swath and put it into small cocks in the afternoon. If the 



dbyGOOgIC 



18S GRASSES AND FORAGE PLANTS. 

weather be fair on tlie third day, open it to the air and stin for 
two or three hours and then put it into the barn. I have found 
clover cured in this way keep eweet and free from mould, and 
of equal value with other hay." Anotiier says : " I have tried 
three diiferent ways of curing clover. One was, to make it in 
tlie same manner of other grasses ; another, to dry it oue day in 
the swath till wilted and then pitch it into cocks to stand some 
days, according to circumstances ; and the third was, to give it 
one good day's sun, turning it over and getting out the water, 
and mixing it in the bam with old hay or straw. I managed 
in tills way a year ago, the weatlier being very ' catcliing,' cut 
and dried it as much as possible in one day and carted it into 
the barn the same afternoon. I mixed it with some old swale 
hay that had been left over, placing a layer of old hay then a 
layer of clover, building it up in a square mow. My neighbors 
laughed at me and said I should burn my barn down by put- 
ting in that ' green stuff.' But I must say I never had better 
clover hay than that. The cattle would oat all the meadow, or 
swale hay, as well as the clover. There was not a particle of 
smoke about it on feeding it out. Wlien cured in this way or 
by the second method, in the cock, I think clover hay is worth 
two-thirds as much as good English hay to feed out to farm 
stock." 

Prom what has been said in those extracts, which might be 
multiplied, did space permit, it appears evident that good farm- 
ers appreciate the importance of so curing clover as to preserve 
its tender and succnlent foliage. They are careful not to over- 
dry it, for fear of loss of the blossoms and the leaves. Eut it 
is not uncommon among thriftless farmers, to handle it in such 
a way that the best parts of it are shaken off and destroyed. 

The method detailed in the last extract, of mixing clover 
witlt a poor quality of hay or straw, has sometimes been adopted 
with great success, the clover imparting its fragrant odor to the 
hay with which it is brought in contact, greatly improving its 
quality, while its own value is preserved without injury. It is 
not only a matter of convenience oftentimes, to have tlie clover 
SO secured in catching weather, but on careful experiment may 
be found worthy of being mors geueraliy practiced. 

The general testimony of practical farmers as to the value of 
clover hay as compared wiUi that of Timothy and redtop, 
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our prevailing natural grasses, varies exceedingly, some making 
it of equal value, others estimating it at one-half and from that 
to t^o-thirds and three-fourths. 

Corn Fodder. — The practice of raising Indian corn to 
cut and feed out greeu by way of partial soiling, is very 
common in New England, as already intimated, in speaking of 
tlie natural history of the grasses. This culture has heen 
carried still farther hy many farmers, and many acres are raised 
in various parts of the State for the purpose of cutting and 
curing for winter use. And now that great hopes are enter- 
tained by many of the utility of the culture and iise of the 
Chinese sugar eane, which, it is thought may be raised, cut and 
cured in the same way and for the same purpose, it is impor- 
tant to allade to the most approved methods of curing, though 
they may already be familiar to most practical farmers. 

The common practice with regard to this crop, and which has 
been already partially stated, is to sow hi drills from two and a 
half to three feet apart, on land well tilled and tlioroughly 
manured, making the drills from sis to ten inches wide, with 
the plough, manuring in the furrow, dropping the corn abont 
two inches apart and covering with the hoe. In this mode of 
culture the cultivator may bo used between the rows when the 
com is from sis to twelve inches high, and unless the ground is 
very weedy no other after culture is generally needed. The 
first sowing usually takes place about the 20th of May, and this 
is succeeded by other sowings at intei'vals of a week or ten 
days, till July, in order to have a succession of green fodder. 
But if it is designed to cut it up to cure for vpinter use, an 
early sowing is generally preferred, in order to be able to cure 
it in warm weatlier, in August or early in September. Sown 
in this way, about tliree or four bushels of corn are required for 
an acre, since if sown thickly, tlie fodder is better, the stalks 
smaller, and the waste less. 

The chief difficulty in curing corn cultivated for this p\ir- 
pose and after the methods spoken of, arises mainly from the 
fact that it comes at a season when the weather is often colder, 
the days shorter, and the devrs heavier tlian when the curing of 
liay takes place. Nor is the curing of corn cut up green, so easy 
and simple as that of drying the stalks of Indian corn cut above 
the ear, as in our common practice of topping, since then the 
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plant is riper, less juicy, and cures more readily. Tlie method 
sometimes adopted is to cut and tie into small bundles, after it 
is somewhat wilted, and stook upon the groiind, where it is 
allowed to stand, subject to all the changes of the weather, with 
only the protection of the stook itself. The stocks consist of 
bunches of stalks first bound in small bundles, and are made 
sufficiently large to prevent the wind from blowing them over. 
The arms are thrown around the tops to bring them together as 
closely as possible, when the tops are broken over or twisted 
together, or otherwise fastened in order to make the stook 
"shed the rain" as well as possible. In tliis condition they stand 
out till suihciently dried to put into the barn. 

But Indian corn stocked in this way often becomes musty 
or covered with dust, while the rains often soak it thoroughly 
and wash out much of its soluble matter, and its nutritive 
value is in a great measure lost. Besides, eveiy one knows that 
to cut up a green plant, as a willow or any other thriftily gi-ow- 
ing plant or shrub, and set it up with the cut end resting upon 
the ground where it can still derive moisture from the soil, will 
prevent its drying. There can be no doiibt, also, that the 
exposru-e to the sun, wind and rain, greatly injures it by 
removiiig much of its sweetness, or changing it to woody fibre, 
while it takes from it its beautiful fresh green color. 

To avoid the losses necessarily attending these modes of cur- 
ing, some have suggested kiln drying as far preferable, and, on 
the whole, as economical. I have known the experiment tried 
in one or two instances with complete success, the fodder com- 
ing out with its fresh green color, and apparently better relished 
by cattle than that dried in the ordinary way. This method 
appears to me to be worthy of much more extended and careful 
experiment. The kiln need not be elaborately or expensively 
contrived. The process of drying would be short and the labor 
slight. 

Another mode which has been suggested is to hang it up in 
sheds open to the air, precisely as tobacco is cured in the west- 
em part of the State. This process would be longer, but the 
mitritive qualities of the plant would probably be better pre- 
served than if cured in the open air with the exposure to the 
frequent changes of the weather. It is. hardly necessary to say 
that if it is proposed to cure in tliis way, it should be hung 
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up thinly and tlie air should be allowed to circulate through it. 
After being well dried it is taken down and stowed away in the 
barn for use. This metliod avoids the trouble of stooking and 
tlie liability to injury from rains and dews, which blacken 
the stalks, though it requires considerable room, and is, of 
course, attended with some additional labor. 



THE HORSEEAKE. 

This implement has come into universal use, and no farmer 
of any extent would be without one. It met with great oppo- 
sition and encountered great ridicule on its first introduction, 
but has surrived it all and become indispensable in all thrifty 
and economical farming. I shall do no more than give the 
authority of practical farmers in answer to the thirteentli ques- 
tion of the circular, " Have you used a korserake, if so, what 
patent, and with what advantage ?" 

To this, an experienced farmer of Middlesex thus replies : " I 
have used various horserakes for fifteen years. Much labor is 
saved by the use of any kind of horserake that has been 
introduced within tliat time. 

"Horserakes are on a footing different from mowing machines. 
Grass may be cut in the morning, in the evening, or in a cloudy 
day. But hay must be raked at the very right time, or it may 
be entirely spoiled. It is, therefore, quite important to do work 
quick wlien the time for doing it comes. With a good rake a 
man and horse will gather more hay in half an hour than a 
laborer with a handrake usually gathers in a long afternoon 
— tlmt is, one acre; this is considered a half day's raking by 
handrake. 

" Tlie independent rake operates quite well. The old tctoIt- 
ing rake (Fig. 105) costs about the same. 

" The spring-tooth rake is patented, as I am infonned. One 
objection to this is, that tlie wire teeth scratch up too much 
earth. Tins is seen in Fig. 106. 

" Buckm in star's patent was obtained about sixteen years 
ago. His rake is quite simple in form and will gather more hay 
than either of the other kinds, in an hour. But the operator 
must walk, and a boy is wanted ou the horse. The price is 
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four to fire doUai's, as any carpenter or wheelwright can make 
them." 

A practical farmer of Worcester cownty says : " I have used 
what is called tlie independent horserake, Delano's patent, I 
believe, and with great advantage. I Iiave also used the revolv- 
ing and the spring-tooth rake. I prefer the independent. In 
short, it is my opinion, that no modern invention of agricultu- 
ral implements has made so great a saving ovei the old metliod 
of performing farm work, as the independent hoi^eiake." 




A farmer of Norfolli county says : " I have used Delano's 
independent rake for several years. I regard it as a valuable 
implement, saving thirty per cent, at least, of labor and time. 
This rake ought to be made of better materials and with more 
care, or it will be given up for some other." This rake is seen 
in Fig. 107. The complaint that it is very badly made and 
constantly liable to get out of order in consequence, is very 



A practical farmer of Fi'anklin county says : " I have used a 
revolver over since I commenced working on a farm, and would 
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s soon think of haying without a pitchfork as without a horse- 



Another experienced, practical farmer of Worcester county 
says: "I used an iron-toothed rake three seasons, and I 
tliought witli profit, but I bought one of Delano's independent 
rakes, and I Uiiiik it is worth three times as much as any iron- 
toothed one, as it does not make the hay so dusty as the others. 
It is also a great saving in time and labor, as a hoy twelve years 




Fig. lOT. luDepeudei 



old will ralte as much with Delano's patent, as a man and boy 
with any other Icind I have ever seen, and do it better. I have 
used one of this kind for four seasons, and it has not cost me 
twenty-five cents a year for repairs, although my farm is rough 
and rocky." 

Another says : " The horserake is a great labor-saving imple- 
ment. For several successive years I used the revolving horse- 
rake to good advantage. There was labor in it, but it is a 
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good rake- Delano's patent — the independent tooth horse- 
rake — has taken the place of the revolver with me ; it is man- 
aged witli much more ease, the teeth each one acting independ- 
ent of all others, at all times laying on the surface, whetlier 
even or otherwise, will rake cleaner than the revolver, and will 
not get so much dirt oa the hay as will the spriijg-tooth." 

And another: " I use the wire-tootli. Tlie independent, or 
wheel rako is used some ; hotli are good. I cut about sixty tons 
of hay, and my rake I have no doubt saves me ^20 every year. 
First in labor, and second, in quality of hay — every thing being 
raked at night." Another says: "We have used the revolv- 
ing horserake for the last ten years or more, and ray opinion 
is, that could I have my choice between six man or a horse and 
rake, after dinner, with a quantity of hay to secure, I should 
take the latter." 

A very successful farmer of Essex county says ; " We 
formerly used the revolver with good success ; but for the last 
four or five years we have used Delano's independent horserake 
and like it better tlian tlie revolver, as it is easier for the liorse, 
easier for the person wlio \ises it, and rakes better on 
uneven land. The great difficulty with the independent rake 
is, that it is so wretchedly made, that our farmers cannot 
depend upon it, and they complain of its getting out of order 
at times when they most need it. They are compelled to resort 
to the use of other patents which are not so convenient, on 
account of their being better constructed." Anotlier in Hamp- 
den county says : "I have used tlie independent horserake for 
seven years, and find it a great labor-saving machine. It has 
not cost me a dollar to keep in repair and it is now as good 
as new, though most farmers who use it say it is liable to get 
out of order from being very badly manufactured. This, if 
true, is enough to condemn any farm implement, because 
farmers are not generally so situated as to be able to afford such 
frequent mishaps." 

Still another patent, which promises to be a great addition to 
our present facilities for raking hay, has been hiti-oduced under 
the name of " Carpenter's Improved Horserake." This rake is 
seen in Fig. 108. It was patented in August last, and the par- 
ties interested claim for it very important advantages over tlie 
hoi^erakes now in common use. The driver rides upon the 
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rake comfortably seated, and by means of a lever, wliicli he ca« 
move at mil, and without changing his position, frees the hay 
gathered in the teeth of the ralte. 

It is a double rake, made for both smooth and rough ground. 
On smooth ground the wheels may be used, while on rough 




ground the dmci may walk belund and minago it with case, 
and adapt it witliout diftii^ulty to mequahtiet! ot ^^urface. It is 
simply constiixcted, and is minufactmed by Nourse, Mason 
& Co., of Boston As it is a new implement, and lias never 
been used, to my knowledge, m this '^tate, I cannot speak of it 
from personal observation oi espeiience 
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HAY CAPS. 

The frequent losses to which fanners are subject in making 
hay, has suggested the use of hay caps, made to cover the cocks 
and protect them from the weather. It is but recently that 
their use was introduced, and hke most novelties, it has met 
with objections from some, on the score of economy, while their 
use is as strongly approved by others, on. the same ground. I 
have often seen them used, and the time taken to cover an acre 
of grass or hay in cock partially cured, is less than most would 
naturally suppose. Where they are to be used, less care is 
needed for " trimming down " the cock and putting it in s, con- 
dition to shed the rain in the best possible manner. 

An experienced, practicfd farmer of "Worcester county says : 
" I have used hay caps with good results. I have one hundred 
made of cotton sheeting two yai'ds sqiiare, with pins attached 
to the four corners with strong twine ; the hundred cost me 
just forty dollars ; I tliink they have saved me twenty dollars 
this year. I had at one time this season "one hundred and 
thirty cocks standing out in a dx days' storm. One hundred 
were covered, and not having caps enough, thirty were left 
■uncovered. The uncovered was worth but little, while the 
covered was passable hay. I stocked some oats which I capped 
— they stood a two days' rain without injury." And another ; 
" Oui" caps are made of heavy five-fourths cotton cloth, cut 
square with foiu- little loops through which we run a slim 
■wooden pin into the hay coek; the pins hold it better than 
weights in tlie corner. Ours cost twenty-one cents apiece — 
liave saved the cost in one storm this season." 

A practical farmer of Hampsliire county says : — 

" In reply to your question as to the utility of hay caps, it 
gives me pleasure to say, tliat, after using them constantly, for 
the last seven years, I consider them of the first importance in 
the most critical branch of fanning. 

" I can safely aflirm, that m.y hay has been intrinsically worth, 
on the average, one or two dollars a ton more than my neigh- 
bors', which has been proved by the remarkable health of my 
animals. 



dbyGOOgIC 



METHODS OF CUEING. 197 

" My liorses bavo not been sick an ho\ir, and the heaves arc 
unknown in my stable, ■vvhicli may fairly he attributed to the 
fact tliat no musty hay ever enters my barn ; and, it is probable, 
that the milk of cows may be as unhealthy, if they eat badly 
cured liay, as if fed on what is called swill in the cities. 

" Having these covers always at band, it has been my practice 
to mow my grass when it was reai^, without consulting the 
almanac, or waiting- for a change of the tiwon; and the result 
has been, that I have had more than my share of good luck in 
this important branch of business. 

" They are also very useful as a protection against heavy 
dews ; and as a cover for coarse clover and Timothy I consider 
them it/dispensable. 

"After long experience, I have found the most approved 
method of making hay covers, which may be used for wheat 
and otlaer grain crops witli great advantage, is to take stout, 
Tinbleached cotton sheeting, of a siutable width, say from 
thirty-seven to forty-five inches wide — the latter is the best — 
cut it into squares, and attach to each corner, by a string, or 
otherwise, a pin made of wood, twelve or fifteen inches long, 
cut off smooth at one end and rounded over at the other, which 
completes the affair. The size of the pin should be about an 
inch in diameter. 

" Hemming the selvages is a matter of fancy, as they would 
do very well without it ; and if a tannery is near by, it would 
greatly improve them by plunging them into a vat for two or 
throe days ; tliis would thicken up the cloth an inch or two, 
and make it more durable, as well as much more effectual. 
A decoction of bark, with alum, or some other astringent, would 
probably answer equally as well, but tliis is not necessary, to 
make aii excellent hay cover. Like a cotton umbrella, the first 
dash of a heavy shower would cause it to spatter through for a 
moment, but would do little or no harm, I doubt whether a 
larger size than forty-five inches squai-e, or forty-five by fifty, 
would be desirable, — mine have been not much over thirty-six 
inches square. 

" At the suggestion of several practical farmers of this State, 
the Messrs. Chases & Fay, of Boston, are now establisliing an 
cstonsivo manufactoiy for the purpose of furnishing the agri- 
cultiiral community, throughout the country, with a ready 
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made article at tlic lowest possible price ; but, judging from tlie 
extensive use of tlie covers last year, in consequence of articles 
published in agricultural journals in the United States, as well 
as Canada, it is doubtful whether they will bo able to supply a 
quarter part of the demand. The article made by them is shown 
in Pig. 109." 

A fanner of Norfolk says : " I have never used them myself, 
but they are used in the neighborhood to good advantage. A 
neighbor of mine who has used them for three years says they 
have been worth to him this year the whole coat, as with them 
he has been able to get all lus hay in in good order, while a 
large quantity, where they were not used, was made nearly- 
worthless by the long continued wot weather." 

But on the other hand, a farmer of Middlesex county says r 
" I have never used hay caps, not having faith enoiigh in them 
to give them a trial. My objections are, that they cannot be of 
any use as a permanent shelter, but only in a sudden shower — 
and tlien we have no time to put tliem on. We can save more 
hay by putting it in cocks and trimming well than by covering 
with canvas cloth. In fair weather tlie cap would be decidedly- 
injurious, as it would prevent the escape of vapor or steam. 
Cocks of hay that are left to stand in the field over tlie Sabbath, 
are often dried enough in the upper half. But in c^e caps 
were put on for Saturday night tlie drying woiild not advance 
on Sunday unless you should make it a business to remove 
them on Sunday forenoon." 

A permanent structure for covering and protecting hay stacks 
is described by a farmer of Bristol county as follows : " I have 
a stnicture called a hay cap, which, if farmers have not suf- 
ficient bam room, I think would ho econoraica!, as hay can be 
more rapidly secured than in the common stack, obviates the 
necessity of fencing, and prevents the hay from becoming wet 
while the stack is open for feeding. This cap is twelve feet, 
square and consists of two sills fourteen feet in length and 
eight inches square, four posts five inches square and seventeen 
feet long framed into the sills one foot from the end of the 
same. The sills are held together by two girts framed into the 

post just above the sill. The posts are held firmly by girts 
placed five feet eight inches above the sills, to which height the 
bos part of the structure is boarded. The posts above the box 
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are perforated with holes one foot apart for the insertion 
of pins to sustain the cap or cover. Tliia (in form of a pyra- 
mid) should be made as light as possible, so that it may be 
readily raised by placing the shoulder imder the corner. The 
frame of three by four joists, must be large enough to fall 
outside the posts and admit of some play. The rafters are 
small joists nine feet in length, the feet resting upon short 
pieces of joist placed across the corner of the frame, thereby 
forming openings for the posts to pass. The tops of the rafters 
are nailed together over the centre of tlie frame. Girts should 
be placed half way from the eaves to the point of the roof to 
nail covering boards to. These should be good half-inch stuff, 
and run from the eaves to the rafters. The top of the post 
sliould bo kept from spreading by stay lathing them. A hay 
cap of the dimensions given, will hold five tons of hay. The 
cost I do not know, as tliis was on the place at the time of my 
coming on to it." 

FALL FEEDING. 

This is the term applied to feeding off the aftermath of mow- 
ing lands. This practice is very prevalent, and is justified by 
experienced farmers rather on the plea of necessity than any 
other, since most farmers, of careful observation, admit that it 
is, on the whole, injurious. A large proportion of those who are 
in the habit of fail-feeding, speak like the following, from a 
practical farmer of Middlesex, who says: "I feed off slightly, 
although it would probably be better for tlie next crop if I did 
not. My cows, however, like it, and as they pay me well at tlie 
milk pail, I like to see them enjoy tliemselves." Another, in 
answer to the questions, " Do you feed off tlie after-growth of 
your mowing lands in the fall ? Do you think it an injury or a 
benefit to the field to feed it off? " says : " I do generally, but 
consider it an injury to the field," Another says : " I do feed 
off, moderately, the after-growth of my mowing fields, and believe 
the grass worth much more so fed than if left on the ground to 
rot. A dense mass of dead grass is also much in the way of the 
scythe and the rake the next year." A practical farmer of 
Worcester county says : " I feed off the after-growth of mowing 
lands only when I am compelled to do so in dry seasons for want 
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of pasture. I think it an iiijmy to feed off, unless there is a 
large growth, which is hettiir to be fed off, so that it will uut fuil 
down and heat the roots and lull them." 

Another says; "I feed my mowing lands in tha fall and 
think it is a benefit to the field in all Ciises where a top-dressing 
is used, and of no injury to an old field that is plonghed once 
in three or four years. Where a large growth of after-fosd 
remains on the land it is like miilching trees, kills the grass 
roots and makes a grand shelter in winter for mice." 

A farmer of Hampshire county says : " I feed it off and then 
top-dress it, and tlnnk it a henelit to the land, but should eon- 
eider it an injury if I did not top-dress." 

An experienced, practical farmer says : " I feed it off, but think 
it an injury to the field to do eo, and I shonld much prefer not to 
feed mowing lands at all. The grass holds in longer and is of 
better quality. I feed it off because it is necessary to eke out a 
comfortable support for my stock." And another: "To some 
extent, I do not tbink it beneficial to the land to feed much 
every year, nor very injurious tu feed some ; but to feed close, I 
deem highly injurious." 

A very experienced farmer of large observation, in Plymouth 
county, says: "To some extent, I feed it off, not from choice 
but convenience. The treading of the cattle is some injury, 
and they feed on the best kinds of grass and leave the wild 
grasses to extend the area of their growth. In my experience, 
mowing grounds arc kept in the best condition by taking off 
the firtit and second crops with the scythe, and biennially dress- 
ing with compost manures." 

This accords with the experience of another practical farmer 
who says : " My practice is to feed the after-growth or mow 
it. To take all from the soil without returning an equivalent, 
would bo injurious. My custom is to top-dress my mowing 
grounds with good compost manure, about fifteen cart loads to 
the acre, once in two or three years — a portion of lots in one 
year and a portion Uie next. Where the ground is not liable to 
wash — carry the manure off — I prefer spreading the manure in 
the autiima ; it is dissolved by the fall i-aiiis and winter snows, 
and the grass is benefited in the early spring." 

An experienced farmer of Essex county says ; " Fanners here 
are in the habit of feeding off their mowing lands in the fall, 
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but have no doubt that the crop of gra?s would be better the 
next season, not to feed them. Some think the injury not so 
great as the valiie of tlie feed of the after- growth." 

A practical farmer of Franklin county says: "I have had 
considerable experience in both ways, and do not tliink fall 
feeding is any injury if it is not fed too close ; prefer feeding 
to mowing the second crop, and prefer feeding with sheep tlian 
cattle," And another: "The feeding of dry mowing injures 
it by causing it to run out, leaving the roots exposed to the 
winter, while moist land is injured by the cattle's feet much 
more than the value of the feed, in both cases taking all off 
and leaving nothing to renovate the land another season." 

An experienced farmer in the same county, and one of tlie 
best grazing towns iu the State, says: "It is now more than 
twenty years since I have allowed any kind of domestic animal 
to feed upon our mown lauds, and my opinion previously has 
been fully confirmed by ray experience. It is a decided benefit 
to let the after-growth remain upon the land ; it is a protection 
from summer's drought and winter's coid. Some of my neigh- 
bor's are following my example." And another : " 1 sometimes 
feed off my after-grass. When I do feed it off, I take good care 
to feed it eaely and leave a good growth to protect the roots of 
the grass from frost in winter. I think it an injury to feed ; 
mowings will la-st longer not to be fed at all, and the land when 
broken up will produce a better crop of corn or potatoes than 
if fed." 

From these extracts it will appear that the practice of fall- 
feeding is very general, while the good judgment of practical 
farmers almost tinanimously condemns it as injurious, especially 
to feed closely and late in the season. The reasons assigned 
for the practice are chiefly, the necessity generally felt for feed 
at that season of the year, and the importance, iu some situa- 
tions — particularly on interval lands — of removing all protec- 
tion for the mice, which frequently prove very destructive to the 
roots when buried with the snow in winter. All condemn 
the practice of too close feeding, under alJ circumstances. 

The fall growth collects tlie elements of a thrifty growth in 
the following spring. These are stored up in the roots over 
winter for tlie early use of the plant. If it is closely fed, the 
spring growth must be proportionably later and feebler. 
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GENEltAL TREATMENT OF GRASS LANDS. 

The importance of haying the gi-ound well tilled and thor- 
oughly prepared by liberal manuring before committing the 
seed to it, is too apparent to need remark. "When the seed is 
sown, it is the common practice to harrow it in, either with an 
Iron tootli, or a bush or brush barrow, or both, and those who 
adopt a more careful culture follow these operations with a 
thorough rolling, which compresses the soil and usually causes 
an earlier germination of the seed. The importance of this 
last operation, that of rolling, is too often oYerlooked. By ref- 
erence to table XV., the importance of covering at the proper 
depth is also apparent, since it will be seen that a large pro- 
portion of the seeds germinated with a very slight covering. 

But if one thing more than another may be said to lie at tlie 
foundation of all real improvement of grass lauds, or ' lands 
under a course of rotation, it is a proper system of drainage. 
Especially is this important for low, wet lands, since it not only 
frees them from superfluous water, thus making them more sus- 
ceptible of tillage in early spring, but actually increases their 
temperature several degrees, in some cases as much as from 
eight to ten, and rarely less than from two to four, and admits 
the air to circulate more freely around the roots of the plants. 
Tlie aquatic grasses require large and constant supplies of 
moisture, and when the soil is changed by drainage, the more 
valuable species of grass may be introduced and cultivated in it. 
But one of the most important questions which the farmer of 
New England has to meet, is the proper ti-eatment of his pas- 
ture lands. Many of our old pastures have been stocked hard 
time out of mind, and the grasses in them have been literally 
starved out n;;d grow tliin of necessity, while, as the finer and 
nutritious gra^sos disappear, nature very kindly covers up tho 
nakedness of the soil with moss, as an evidence of the effect, 
and not the cause of poverty. They are said to be " worn " or 
"run out." Many of them are grown over with bushes and 
briars and other equally worthless pests, tiU they carry but one 
animal to four or live acres, and often require twice that amount 
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to keep an animal on foot, to say nothing of fattening him. It is 
a well known saying tliat, " Poor pastures make breaehy cattle ." 

Undoubtedly tliousands of acres in this State would be far 
more profitably covered with pines than with cattle, and many 
an observing farmer is now convinced of this fact ; but still we 
must have pasture lands, and there are circumstances where it 
becomes important to improve them and increase their produc- 
tiveness. Some of them are so situated that they can be 
ploughed and thus brought in, with other cultivated lands, to 
the general rotation ; and where this can be done, it may be, on 
the wholo, the best and most economical mode of improving 
them. 

A well known farmer of Worcester county says: " I have 
renovated my old pasture land by pulling up the bushes by the 
roots, scarifying the foul or mossy places with the harrow, and 
sowing on grass seed and clover, both red and white," Another 
says: " Plough, manure and re-seed. Some have sown rye with 
the grass seed and then let the stock feed on the rye, as it will not 
produce any seed-stalks— it sometimes lasts tliree years. This 
method lias been put in practice with marked success. On our 
hills, ground plaster or gypsum has brought in the white clover 
the next year after sowing." A practical farmer of Middlesex 
says : " The best method I have found is to plough in forty 
loads of good stable manure to the acre, plant, hoe, and kill the 
bushes and moss, then seed down with redtop and white clover, 
instead of taking a crop of rye without adding any thing to the 
soil, then seeding down with ' barn chaff' as many do." An 
experienced farmer of Hampden county says : " If tlie pasture 
lands can be ploughed, do it in the month of June, say seven 
inches deep, harrow thoroughly, sow one hundred pounds of 
Peruvian guano and three pecks of buckwheat, per acre, harrow- 
ing them in at the same time. Sow a^ much grass seed and of 
the kind best adapted to the soil as you please, and bush it in. 
I have tried twenty acres at a time with good success." 

Another says : " It can be done in various ways. I have a 
piece of pasture laud near my house that bore hardly a spear of 
grass, and nothing else, except five finger and other weeds that 
usually grow on old, worn out pine plains, and I commenced 
twenty-four years ago by sowing Timothy and redtop and a 
bushel and a Imlf of plaster of Paris, per acre, once in two years 
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up to this time ; the grass increased from year to year so as to 
cover most of the land in tiiirteen years. Ten years a^o I com- 
menced ploughing it. I ploughed about one acre aud put on 
fifteen loads of compost manure and planted it with corn, I 
sowed it down in the fall with rye, Timothy and redtop, and 
sowed clover in the spring, and about a bushel and a half of 
plaster of Paris, per acre. The next year I ploughed another 
part and manured it the same, except that I planted this with 
melons, dtinged in the hill, seven feet apart, and then sowed it 
down in the fall the same as the other piece. The next year I 
took up the remainder, and all the manure I put on the piece, 
except in tlie hill, was the water eai'ted on it from a hole in my 
barnyard. It was immediately ploughed under, then holed and 
dunged in the hill seven feet apart, planted with melons, aud iu 
the fall sowed as the other parts. Since that it has continued 
to bear very lai'ge grass. When I have turned my cattle into 
it the first of June, I have judged, and others who have seen it, 
that had I not pastured it I might have cut a ton to the acre. 
The soil of this piece consists mostly of sand resting upon a 
sitbsoil of gravel. Most of our pastures are spoiled by feeding 
off too early in the spring and overstocking. Cattle should not 
be turned in till tlie first of June, and tlion not overstocked, so 
that there will always be spots of grass to go to seed, which will 
keep the pasture well stocked with grass. Always keep your 
pasture stocked with grass ; if you cannot keep it on any other 
way sow on Timothy and redtop and harrow it in, once a year. 
I prefer to do it in August, but any other month in which you 
are most at leisure, will do. 

Another experienced farmer says: "Old pastures should be 
ploughed and planted when they are not too rough for those 
operations. They may then be seeded down in July among 
corn or beans, or grain may be sown with the grass seed in the 
following spring. But we have. too much rough pasture unfit 
for the plough. It should never have been cleared for pastur- 
ing, but should have been left to run to wood. Such rough 
lands ore often much improved by sowing plaster at the rate of 
two hundred pounds per acre. Plaster generally works well on 
clays and clayey loams which are not wet." Another says : 
" Where I have ploughed aud planted old pastures and tJien 
seeded anew, the cattle get a much better living," One of the 
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best farmers of Norfolk county says : " Either by ploiigliing, 
rolling and sowing down grass seed and grain bi September or 
April, or plougbing in manure after removing the crop on old 
groiiiid, and cross plough in the spriug, then spread and harrow 
in guano, at the rate of tiu-ee hundred pounds per acre, or a good 
dressing of compost, and sow Rhode Island bent, or redtop and 
white and red cloyer, with some variety of grain ; or by scari- 
fying mossy ground, and sowing in grass seed and harrowing it, 
then applying three hundred pounds of guano, or one bushel 
and one peck of salt, or ashes from ten to twenty bushels, per 
acre, harrow and bush the ground. Sow early in fall or spring." 
A farmer of this State who has lived and liad a large observa- 
tion in England, says : " Some farmers say the plough. But in 
England, where old pastures are seldom broken up, I have 
known extraordinary results from top-dressing with crushed 
bones, more particularly on the large dairy farms in Gheshii-e. 
I am sorry I cannot give you the quantities. A neighbor of mine 
has harrowed an old, worn out pasture, dressed with a liberal 
coating of Barrilla ashes, from six to seven cords per aero, and 
sowed white clover and rolled it. It came out a beautii'ul pas- 
ture. 'I'iie brush harrow and roller applied to all grass land in 
the spring will amply repay for the labor. Breaking and spread- 
ing the cattle droppings on tlie pasture land is well worth 
attending to." A fai'mer of Worcester county says iu answer 
to tlie sixteenth question of the circular : 

"This depends on the kind of land to be reclaimed. If it 
can be ploughed I would plough it and plant it with potatoes or 
aomethhig else to make it mellow and fine, and then sow it to 
grass. If it is too rough or stony to plough, — which is the 
case witli a large shai-e of the p^turing iu this section, — but is 
good, sweet, warm land, I would feed it with sheep. I have 
a pasture of this description, that a few years ago was cov- 
ered with briars and bushes so thick that there was but very 
little grass upon it ; I cut off the bushes and put on sheep 
enough to eat every thing that grew upon it for four or five 
years. They have killed all the briars and most of the bushes. 
1 have sowed some plaster of Paris, which is all I have done to 
it, and now one acre is worth, and will produce more feed, than 
three would ten years ago. I shoiild say that my slieop liavo 
always done well on this pasture. If the land is cold and 
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wet, and inclined to grow bushes, I let it go and never try to 
reclaim it, unless it is near the huUdings or near the village 
whore the land is very high. In that case it may pay to ditch 
and work it mto good smooth land." 

Another practical farmer of great experience says : " We 
have a variety of soil in this town ; some of the best of pasture 
lands, stony soils, generally clay subsoil. Plaster of Paris is 
our renovator for pasturage. It works most admirably on almost 
all of our lands. Two hundred pounds to the acre, applied once 
in two or three years in early spring, will keep o\ir pastures 
good." Another in Plymouth county says: " The best method 
I have ever used is to fence in small pieces and then stock hard 
with sheep. Feed it down till no green thing remains, then 
turn the sheep off days and on nights till September, then har- 
row the land with a sharp harrow and sow on grass seed, keep- 
ing tlie cattle off the remainder of the season." 

An experienced farmer of Middlesex says : " It will improve 
an old pasture merely to plough and re-seed it without manure, 
but tills is a slow mode and not to be recommended where it 
is possible to apply some sort of dressing. A better method is, 
without doubt, to plant for a year or two, manuring weU, before 
sowing gi-ass seed. The soil by being thus thoroughly stirred, 
and exposed to atmospheric influences, will give a sweeter grass 
and perhaps more of it. But it is not always convenient to 
plant a part of a pasture. In such cases great benefit would 
result from simply ploughing, manuring and seeding to grass 
immediately." 

But perhaps the best disposition that can be made of many 
of our poor, thin pasture lands, and one which has incidentally 
been alluded to, is to take the cattle from them entirely and 
cultivate them with forest trees. This is frequently recom- 
mended in answer to the question proposed in the circular. A 
farmer of Middlesex county speaks in the following words : 
" Old worn out pasture lauds that cannot be renovated by 
gypsum or ashes, had better be suffered to run up to wood. 
Fine lands can be seeded in the fall with a crop of winter 
rye, or without. Pine seed can be obtained by taking pains 
to collect the burs before they are open and drying them in 
some place where tliey can be threshed. This is wliito pine 
seed year." 
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This, I am coiivinecd, will be found to be perfectly practica- 
ble, and a rapid growth of pine TFOod, intermixed, as it should 
always be, with some deciduous growth like the white birch, 
will be found to be more profitable than the use to which Ihey 
are noiv put. 

I know many pastures of good strong soil, never ploughed 
within the memory of the living, some of which are known not to 
have been ploughed for a hundred and fifty years, which require 
from eight to ten aei'es to a cow, so entirely buried ai-a tiioy in 
moss and hushes. Such lands can bo planted with pines at a 
small cost, and would soon be covered with a growth which 
would pay a largo percentage on the outlay. I have, during the 
past season, examined over five hundred acres of cultivated 
pines in different. parts of the State, varjing in age from three 
months to twenty years, and can testify to the surprising 
rapidity with which such a plantation will cover the ground, 
concealing the fact of their being planted by the hand of man, 
and assuming tlie appearance of a dense forest. In one in- 
stance the owner informed me that his plantation had averaged 
him a cord to the acre every year for twenty years during which 
it had been planted, wliile the land, a light barren sand, had 
apparently been improved, and a thick luidergrowtli of hard 
wood was apparently ready to succeed the pine when the oppor- 
txiuity offered, I have seen a growth of pitch pine, made this 
year, of over two feet six inches in length by measurement, 
and a growth of white puie, made in the same time, of two 
feet nine inches. The past year was an exception, for while 
generally the growth of wood is interrupted by the drought 
during the hottest montlis of summer, and then starts oiit a 
new growth in the autumn, it continued with extraordinary 
vigor all. through the season, in those parts of the State which 
were favored by frequent rains. The average growth would 
not, of course, equal tliat stated above. 

But still, there ai'e circumstances, and they are not by any 
means unfrequent, where it is both practicable and desirable to 
take other methods of improvement for pasture and grass lands, 
and WG come now to consider more in detail the 
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TOP-DRESSING OF GRASS LANDS. 

The idea was formerly entertained that pasture lands were 
sufficiently enriched by the animals ivhich fed them. Practical 
men begin to think otherwise, for it is found that a profitable 
return is made for the little outlay which tliey require. Particu- 
larly is this the case with pastures fed by milch cows. They 
do not return the essential elements of tlie plant to the ground 
in so large a proportion to what they take from it, as some other 
animals. These elements are required in great quantities to 
form their milk, while in other animals they are required only 
to form bone and muscle. The ordure of cows is, therefore, 
less valuable and fertilizing than that of other animals. The 
consequence is, that lands fed wholly by cows are eshau&ted 
sooner than those fed by other animals. For it is evident that 
where more is taken from the soil than is returned, exhaustion 
must follow. 

We furnish animal and vegetable matters to the earth, to 
supply it with substances which the growth of plants has taken 
from it. It will be obvious, on a moment's reflection, that the 
constituent parts of the plant are taken up from the earth and 
the air, in much the same manner as our food and drink 
become our bone and flesh. The analogy is still more distinct 
when we reflect that all onr applications for the improvement 
of the soil, are nothing more than the siipply of food for plants. 
For the food of plants is found in all manures, and the value 
of these depends upon the quantity they contain. 

The methods of renovating mowing and pasture lands by 
means of top-dressings, do not essentially differ. An interest- 
ing experiment, not long ago, fell under my observation. On 
different parts of tlie same field, common meadow mud, rich barn 
and liquid manure impregnated ■with lime, were used as a top- 
dressing. The mud was hauled out in the autumn and thrown 
in heaps, and tliere left to the action of the frosts and snows of 
winter. In spring it was spread about the same time the other 
mamire was applied. Strange as it may seem, the top to which 
the mud was applied, appeared to far the best advantage. The 
grass was heavier, and after the crop had been removed, that 
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part of the field on which the mud was applied, came in more 
quickly and luxuriantly than the rest. This field was a light, 
gravelly soil, which had not been under very high cultivation. 
Many of our soils are composed of gravel with a mixture of 
sand. These soils need the constituents of marl and meadow 
mud. Marl and mud contain the carbonate, or in some cases 
the sulphate of lime, or plaster of Paris. Tliey contain a mix- 
ture of clay, which sandy or gravelly soils need. And on these 
soils clay mud has been found to do the best. Feat mud is a 
rich vegetable food, and if a small proportion of potash, or 
ashes, be added, it is valuable as a manure. Light soils are 
always improved by any substances which make them firmer 
and more compact. Stiff clay soils, on the other hand, are 
benefited by applications which make them lighter and more 
permeable. No one of the three kinds of earth, sand, clay and 
lime, when unmixed witli the other varieties, would be capable 
of supporting vegetation. The mixture of them, when any one 
predominates, will correct and improve them, for the fertility Oi 
soiia depends much on the proportion of these constituents. In 
some marls the clay predominates. These should he used on 
the light sandy soils. In others the sand predominates. These 
are adapted to stiffer lands. The practice of mixing soils has 
always been attended with success when judiciously managed. 

Nor is this application of mud and clay any new fact to the 
practical agriculturist. The county of Norfolk, in England, is 
said to owe much of its great fertility to this source. The 
greate'it European improvements in sandy soils, have been 
n ide by tl e ei Belgium. As intimated in the experi- 

1 e t all ded to 1 1 is always been found best to expose the 
n 1 clav to tl e act o of the frost. It becomes mellowed 
BO tl at t m y I e j. ead evenly upon the ground. Peat mud is 
con po ed of vegetal le n atter which has been accumulating for 
ages. "When taken fresh it is found to contain an amount of 
acid which would make it improper for immediate use. Expos- 
ure to the frost, wind and rain, entirely neutralizes the acid 
properties. Ashes, or potash, would have the same effect. 

These substances may be said rather to ameliorate and im- 
prove the texture of soils than to furnish immediate sustenance 
to tlie plant. And in this view they camiot be too strongly 
recommended, for we have never, known them to fail of having 
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beneficial effects, botli on pasture and mowing lands. And 
besides, the application of them is so simple, so much within 
the reach of every farmer, that it is well worth the trial. If 
the soils are much worn, or very barren from a great preponder- 
ance of any particular earth, a liberal allowance will be re- 
quired. Ordinarily, as in the experiments which have come 
under my notice, some twenty-live or thirty cart loads to tlie 
acre have been found sufficient to increase very greatly the 
productiveness of the land. A etill less quantity would he of 
essential service. Nor is the expense of this application so 
great as t-orae imagine, for almost every farm contains a quan- 
tity of waste peat meadow, and clay is frequently near at hand. 
It may be removed and prepared at a season of the year when 
there ia but little else to do. The expense, therefore, need not 
deter any one from its use. 

But there is another substance equally accessible, wliich acts 
both as an ameliorator and a fertilizer of the soil. It is, per- 
haps, one of the cheapest aiid most profitable top-di-essings. It 
is the rich loam wliich accumulates in the lioles by the road 
side, and wherever the wash gathers from iiills; Every one 
has observed the effect of the loam thrown out upon the grass 
in ploughing. The grass along the edges soon becomes greener 
in spring, and grows with greater luxuriance. The wash by the 
road side would have a far more powerful effect. For this con- 
tains, besides the putrescent animal matters, from the road, a 
quantity of sand, which rich soils wantuig closeness and con- 
sistency, require on the surface. Spread upon such soils when 
covered with grass, it is very efficacious, and often makes the 
vegetation as vigorous as stimulating manure. Experiments 
have clearly shown that the effect of sand on some soils is to 
operate as a. manui'e. 

Among the mineral manures, lime has sometimes been \ised 
as a top-dressing. Its effect arises not so much from any direct 
nutriment furnished by it to the grass, but from its influence 
on the substances in the soil. It hastens the decomposition of 
vegetable and mineral matters in the earth. In this way it 
renews exliausted ?oi!s. It increases the temperature of cold, 
sour lands after being drained. It causes a rapid decay of peat 
substances. Hence its use in the compost heap. It destroys 
th J moss js and coarse herbage which work m among the grasses, 
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and indicate the want of liino in the soil. It produces from 
tlien:i a fine, vegetable mould, by causing the wliita and red 
clover, and some natural grasses, to come in thicker and 
thicker each year. Lime produces a more marked effect on the 
grasses than on any other crop. It seems, very frequently, to 
increase the nutritive quality of the grasses as well as to 
increase their quantity, by assisting them to elaborate the 
juices, the albuminous substances and the sugar, in which their 
value a'? food for stocli largely coasists. 

But lime can never supply the place of other manures. 
There are properties which it caimot supply, which plaster can ; 
others which it cannot supply, as boues can; and olhors which 
it cannot supply like ashes, and manures that contain salts. 
There are situations, however, in which it is invahiable. On 
reclaimed meadow lands, after thorough draining, and a cover- 
ing of three or four inches of gi'avel, a top-dressing of lime 
!ias a beneficial effect. Crops of grass of two and three tons 
to the acre, have been taken after such a dressing of lime. In 
many cases the first crop will repay the expense of bringing 
such land into cultivation. In these situations, then, as well as 
on many pastures, it may be called one of the most useful appli- 
cations that can be made. Such lands will bear an abundant 
supply of lime without exhaustion. But on poor sandy soils it 
should never be used. It will soon exhaust and may render 
them completely barren. When jt meets with clay hi lands to 
which it is applied, it forms a kind of mai'l, and greatly im- 
proves the texture of the soil. But when it comes in contact 
with sand, it forms, rather, a sort of mortar. Hence it is 
thought to be injurious on sandy soils. Many soils have natu- 
rally a sufficient quantity .of lime, and on these a further appli- 
cation is not needed. 

No definite rule, with respect to the amount required, can be 
given. It must depend upon tiie nature of the soil, and must 
be left to the judgment of those who irse it. In general, on 
peat and clay soils, from ten to fifty bushels to the acre will he 
required, though less would, perhaps, be beneficial. 

The additiou of lime to the compost heap is often of great 
importance. The decay of all vegetable substances is accele- 
rated by it ; but it should not be brought iu contact with decay- 
ing or fermenting animal substances unless covered by a thick 
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coating of peat or other absorbent. Wheiieyer lime is used in 
a compost — unless it be for the special purpose of hastening the 
fermentatiou of vegetable substances — it ouglit to be mixed 
witli salt by dissolving the salt first in water and slacking tlie 
lime witli it. A busliel of salt will thus prepare four bushels of 
lime. Refuse brine will answer very well. 

We come now to the use of ashes as a top-dressing. Of this 
we may speak with more confidence. For while experiments 
with lime have npt invariably proved successful, owing, proba- 
bly, to the soils designed to be benefited, we kjiow of no 
instances in which the application of ashes has not fully repaid 
the expense. If farmers would bear in mind that ashes contain 
all the elements which assist the growth of plants, they would 
be unwilling to part with a substance which they might turn to 
such profit. If the quantity is small, let it be husbanded with 
the greater care, instead of being sold, with the idea that so few 
can do no good. One substantial farmer says : " I am now, 
more tlian ever, fully persuaded of the value of ashes as a 
manure. Nothing in the whole catalogue of manures, com- 
pares with them on my land. The soil was a thin, clayey loam, 
and. where the ashes were sown there was a crop of excellent 
clover, where for years the land had been almost unproductive." 

Grasses are often more benefited by ashes than other crops, 
since they reqiiire a greater amoimt of the salts which ashes 
contain. For all permanent mowing lands, especially on the 
lighter soils, ashes are among the cheapest of manures where 
they can be had in sufficient quantities. In parts of Flanders 
and Belgium, countries in which the science of agriculture 
has been carried to a high perfection, the great loss of vegetable 
matters from tlVe soil is constantly restored by ashes or bones, 
together with other manxires to be mentioned hereafter. Indeed, 
almost all agriculturists, both in Europe and America, have 
attached very great importance to the use of ashes. In some 
parts of Germany they are held in so high esteem that they are 
transported to a distance of eighteen or twenty miles, to be 
used as a top-dressing. According to Prof. Liebig, with every 
one hundred and ten pounds of leached ashes of the common 
beech tree, spread upon the soil, we furnish as much phosphate 
as five hundred and seven pounds of the richest manures could 
yield. Phosphates are highly useful to all kinds of soil. 
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There can bo no doubt that the process of leaching takes 
from the ashes a part of their fertilizing properties. For many 
uses this is no objection. Especially is this the case near the 
sea, wliere leached ashes are thought by some to he even more 
serviceable, as tlie salt in the atmosphere the more readily com- 
bines with them. Every practical man has heard of the amaz- 
ing effects which bone dust has upon the soil. Yet this is 
valuable, chiefly, for the phosphate it contains. But if we may 
rely upon the statement of Prof. Liebig, leached ashes also con- 
tain a large amount of phosphate of lime, which would shovr 
them to be extremely valuable. But suppose ive allow four 
bushels of leached ashes to one bushel of crushed bones, the 
expense of the ashes, would, in most cases, be less than the 
bones. But if bones can be procured, a mixture of leached 
ashes and bones, four bushels to one, forms a very useful appli- 
cation. The compound should remain a week or two before be- 
ing used. Those who have tried leached ashes, have been fully 
satisfied of their superior qualities as a fertilizer. Careful 
experiments, by practical, conservative men, show that land pro- 
ducing one ton to the acre, has been so improved by this means 
as to yield three tons to the acre. Where thirty bushels were 
used on three-fourtlis of an acre, in one instance, tlie crop was 
increased more than three-fold. Nor aire leached ashes sxibject 
to the objections which are raised by some against the use of 
lime. They do not apparently exhaust the soil. The effect of 
them is felt for several years. Many farmers have found by 
experience, that one bushel of unleaehed hard wood ashes is 
nearly equal to two bushels of plaster, as a top-dressing for the 
dryer grass lands. If tliis be true, what has been said would 
show that leached ashes are about equal to plaster in their 
effects on such lands. A peck of lime is commonly used in 
leaching a bushel of ashes. This, of course, adds to the value 
of leached ashes for grasses. They contain, also, a portion of 
the alkali which is decomposed by the action of the atmosphere, 
and the water in the soil prepares it for the food of plants. 

As we have spoken of the use of peat muck, it is proper 
here to say that ashes may be mixed with muck in the propor- 
tion of six or eight bushels to the cord. The muck is better, as 
usual, dug in the autumn, though the mixture might bo made 
in the spring, or on application to the soil. If leached aslies 
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are used, fclie proportion may bo about one to three. In this 
case, the two substances mutually assist each other, and the 
compound is, perhaps, better than either alone would be. So 
potash added to peat muck, makes a "valuable compound. 

In this connection we should allude to the practice of burn- 
ing sea-weed as a manure. Tlie ashes of it are spread upon 
grass and pasture land. They form a very useful and powerful 
stimulant, but the process of burning sea-weed causes the loss 
of its most fertilizing (qualities. Tlie most common and efficiant 
mode of application is to carry it directly upon tlie grass as a 
top-drossing. The coarse rock-weed and kelp decay in a much 
shorter time than the fiue sea-woed, and are, no doubt, better 
than this. Whenever sea-weed is used, it is best on sandy or 
gravelly soils. From twenty-live to thirty, or even forty cart 
loads to the acre, are sometimes applied. Peat ashes form, in 
some cases, a valuable top-dressing for grass and pasture lands. 
In Holland, where every fertilizer is preserved with care, peat 
ashes as well as wood and coal ashes, are highly esteemed. 
The great value of the flret is well known to many, and if those 
who have them will spread them upon grass at the rate of 
fifteen or twenty bushels on the lighter, and thirty or forty on 
the heavier soils, they will be abundantly repaid. 

If what has been said be true, and it is the result of many 
experiments, some of which have come directly under my own 
observation, farmers would do bettor to buy ashes on the return 
of every spring, than to sell thorn, as is often done. 

Of the rise of g3'pEum, or plaster of Pai'is, the most contrar 
dictory opiuioiis have been expressed. So far as my observa- 
tion goes, — and I have both seen and tried many interesting 
experiments on the old soils of this State, and the newer soils of 
Maine, — the application to moist soils has been satisfactory. It 
has been said that plaster does not benefit natural pastm'cs. 
This, I apprehend, depends chiefly on the character of the soil. 
In one instance, a large pasture which had become worn and 
somewhat unproductive, received a generous top-dressing of 
plaster. The grass started sooner, and continued throughout 
the season to look far better than the adjoining pastures of pre- 
cisely the same soil. So far as could be ascertained, the increase 
ia grass over the adjoining pastures, was about seventy-five per 
cent. Nor was tills all. This pasture came in the next season 



dbyGOOgIC 



TREATMENT OF GEASS LANDS. 21T 

■with the greatest luxuriance, and its load of beautiful grcon 
•was the -wouder of the neighborhood. Its effect on clover and 
Timotliy is greater than on other pastures. Many have supposed 
that plaster would exhaust the soil. This woiild not seem to 
be the case, for as it takes four hundred and thirty parts of 
■water to decompose one part of plaster, its decomposition is 
slo^ff, and consequently its influence is felt for several years. 
How, then, can it have such immediate and beneficial effects ? 
It retains the fertilizing gas which is constantly rising from fer- 
menting vegetable matter, and gives it up at a proper time for 
the nonrishment of the plant. It does not, like lime, cause 
vegetable matters to decay, but rather when they decay, holds 
their most important parts from escaping. 

The powerful odor which rises from decaying vegetable 
matter, from the stable, from the manure heap, and impercep- 
tibly from the whole surface of tlie earth, is one of the most 
important elements for tlie growth of the plant. Plaster fixes 
this, and the first sliower washes it into the earth to feed the 
roots of plants. The relative value of manure depends, in a 
measure, upon the amount of this strong odor, tliis ammonia 
■ffhich it contains. This gas, commonly known as hartshorn, is 
an exceedingly powerful stimulant. Nor ■svill it appear unimpor- 
tant, when ■we bear in mind that two and one-quarter pounds of 
this ammonia, lost by fermentation, is equal to the loss of one 
hundred and .fifty pounds of grass or grain. Scientific men will 
say tliat this gas is taken up in the atmosphere by the rain, and 
descends witli the rain to fertilize the earth. This is true. 
This ammonia, ai'ising from all fermenting manures, so indispen- 
sable to the earth, is not lost forever when it flies away into the 
air. Bnt does not tlie shrewd farmer perceive that as much of 
this as ho allows to escape from his o'wn lands, by neglect,' falls 
upon, and improves the fields of his neighbor as much, and 
perliaps more, than his own ? Is it not evident that by saving 
all that ho can, and by receiving whatever the genial rain brings 
with it, he gets a double benefit ? 

If the effect of plaster is such as we have described, no one 
can fail to see how important are the functions it may be made 
to perform. But it also adds a certam amount of lime and 
Eulphur to the earth. It is composed of these substances for 
tiie most part, and hence called by chemists, sulphate of lime. 
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Wc shall have occasion to speak of its use in connection witli 
other manures, when we speak of the compost hcop. Wc now 
alludo to its use by itself, as a top-dressing. 

On some soils it is not so satisfactory as on others. Eut our 
pastures are many of them covered with the white honeysuckle. 
These are often called clover lands. On all clover lands, 
whether reserved for pasture or mowing, plaster generally has 
a wonderful influence. A bushel, or two bushels to the acre, 
have been known to double the crop, and to add. moro than 
twenty times its own weight to it. Even greater results have 
followed. For if we may believe one of the most distinguished 
chemists,* every pound of nitrogen which we add to the grass, 
increases the produce one hundred and ten pounds, and this 
increased produce of one hundred and ten pounds is effected by 
the aid of a little more than four pounds of gypsum, or plaster. 
Another accurate investigator — Sir Humphrey Davy— found by 
actual experiment that the ashes of an acre of red clover, con- 
tain no less than three bushels of plaster of Paris. This impor- 
tant fact proves that the earth already contains a large amount 
of this substance, and tliat it is essential to the growth of 
clover. This may, perhaps, explain the so-called clover sick- 
ness in some land. The requisite supply of plaster has been 
exhaiisted. In any case, the addition of. plaster to clover lands, 
and especially to pastures, is of the highest imporlauce. 

The effect of charcoal is somewhat similar to plaster. Char- 
coal will absorb ninety times its own bulk of ammonia, which 
is held from escaping tilt it is separated by water and carried 
into the earth for the plant. When dry, the operation of fixing 
tlie gas is repeated till the next shower sends the gas into the 
earth, and the particles of water take its place in the charcoal. 
In this way, as a top-dressing, charcoal as well as plaster, per- 
forms the most important functions. If wc take any decaying 
animal matter, which has begun to give off its offensive and 
noxious odor, its ammonia, and cover it with charcoal or plas- 
ter of Paris this escaping gas is immediately stopped. No dis- 
agreeable odor arises from it. The decay of the substance has 
Euddonly ceased. This simple fact will show the intelligent 
farmer to what purposes these substances may be applied. His 
choice of these should depend somewhat on the expense of pro- 

* Boussingault. 
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curing them. The relative expense depends so much upon 
circumstances, tliat we need not make the estimate! As an 
absorbent and retainer of the valuable properties of manure, 
peat mud and loam will also be found of essential service. If 
used on a high and dry soil, the effect of plaster will not be 
very apparent the first season, unless like tlie past, there are 
frequent rains. • 

There is an impression among many that plaster does not 
produce "io good results in the immediate vicinity of tlio sea 
shore. If this is so, it does not arise, probably, from tlio prox- 
imity to tiio sea, but from other causes. Many of our lands do 
not need the application of plaster. I ha-vo seen it used, to tlie 
best advantage, witliiu two miles of the sea. If there were 
any thing in the sea air to prevent plaster from performing its 
usual functions as an absorbent, the effect would be perceived 
to a far gi-eater distance inland. If any failures have occurred 
in its use in the vicinity of the sea, they were probably owing 
to the soil ratlior than to the atmosphere. There is one other 
remark in this connection. When plaster has been applied 
without immediate effect, we should not at once conclude that 
it is useless on the particular' soil to which it is applied. The 
first season may be dry, and ill adapted to its decomposition. 
In sxich cases, good results have ordinarily followed the second 
year. 

The great utility of bones as a manure, arises from the large 
amount of phosphates which they contain. On all pastures 
which hai e been long fed, the phosphate of lime is exhausted. 
It is constantly taken from the earth in the grass, to form the 
bone, tiie muscle, and tlie milk of animals. Of the earthy 
matter in bones, nearly five-sixtlis consist of phosphate of hme 
and magnesia. Nitrogen is also abundant, and, of course, 
ammonia, for nitrogen is an element of ammonia. A few hiishels 
of bone dust will often quite restore old, "worn-out" pastures. 
Indeed, almost every part, of which bones are composed, goes 
directly to the nourishment of vegetable life. The ashes of all 
grains arc very rich in phosphate of lime. This shows the 
importanee of furnishing this element for their use. 

A mixture of crushed bones and ashes, or leached ashes, 
forms a valuable top-di'essing. Nor will this application, in 
small quantities, bo tliought expensive, if what is said be true, 
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that the animal part of bones, which amounts to about one- 
tliird, contains ei^ht or ton times as mueli ammonia as the 
manure of tl o ad that the fertilizing salts in bonos are 
sixty-sis t es t! o a no nt of a like quantity of the manure of 
the cow. So 1 t a s ller quantity of bone dust will anav7er 
the purpo e f a b 1 larger quantity of manure from the 
stable. We ca b 1 1 ope tliat every farmer will try the experi- 
ment. It n iy 1 e done on a'small Ecale, at first, though in the 
vicinity of e ery I t 1 r's establishment, bones can commonly 
be procured nay qua tity. 

Thus far I have spoken of manures which belong more 
peculiarly on the surface, as a top-dressing for grass. For 
though they are sometimes used, especially plaster, on ploughed 
land, with potatoes and other crops, yet their influence on the 
surface is thought to be far mora effective. Indeed, the benefit 
of lime, plaster and charcoal, would, in a gi'oat measure, be 
lost were they to be buried to any depth in the earth. But 
there are other manures which are often used as top-dressings. 

One of the best practical farmers of Hampden comity, says : 
*' I toiJ-dress almost all of my mowing in the fall, cut two crops 
on all of tliem, and on some a third, I make a com- 
post of earth and manure— make in the lot where it is used, by 
ploughing off a thin turf on the lower side of a small hill or 
knoll, taking the turfs to the hog-yard, and then cart from the 
stable three, five, or ten loads, or more, as I have the manure. 
Drop the manure upon the ground that the turf was removed 
from, then plough on the upper side of the hill and shovel two 
loads of eartli upon each load of manure, beginning in the 
spring, so on through the season. As the manure of the barn 
increases, cart to the meadow, placing it upon the upper side of 
the first heap and plough and shovel as before. Prom one hun- 
dred loads of good stable manure it makes three hundred loads 
of good compost, and « dl m ike as much grass as '■o many loads 
of stable mamire Per giasa, put ten cart loads, pei aero 
Spread in the fall upon mining, this compost makes moio glass 
than green manuie caited and spiead upon mowing in the 
spring. In almost all ca&es the knoll oi lull caited until it is 
level with the adiommg giouiid, piodueos moic ciop than 
before." 

Another, in Beikslaic cjunt^ '^^Js ' Tjp dicssm^ li mow 
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ing lands is very beneficial, but too expensive, if baniyard 
mamu'c aloiie is used, so in\ich passes oif by evaporation. A 
compost of one-half or two-thirds turf or swamp muck, and ojio- 
tiiird good manure, is quite as bsnelicial to the land, and proba- 
bly hotter or more enduring than 'all manure. If ashes are 
mixed in this compost it is all the better. But if stable manure 
alone or in compost is to be applied, it shonld be in autumn, so 
that the frosts of winter may incorporate it with tlie soil." 

Aiiotiier farmei', of great experience and observation, in Ply- 
mouth county, says : " I top-dress generally lato in t!ie fall, 
but shoxild prefer eaidy spring dressing, if wo could cart on the 
fields without injury, and the time could be spared from otlier 
business. My'Iaiid is cliiefly of a cold, tenacious soil, and a 
compost is made of one-fourth stable manure and three-fourths 
light loam. For warm land peat mud would be used instead of 
the loam. Twenty common ox-cart loads, from thirty-three to 
thirty-five busliels each to the acre, is as small a dressing as can 
bo judiciously applied. Double that quantity would not be 
excessive." A practical farmer, of Norfolk county, says : 
" "With respect to top-dressuig for mowing lands, I would state, 
tliat for several years wo have been in the habit of raising from 
one to three acres of early potatoes for market. We have 
usually dug tliom early in August, and before the tops were 
dead. The tops are taken directly from the field, and spread on 
the mowing lands, to very groat advantage. We think the tops 
from an acre of potatoes sufficient to top-dress an acre of mow- 
m<^ land, and the effect is equal to threo or four cords of good 
manure." 

The practice alluded to iu this extract is worthy of a careful 
trial by those who are so situated as to adopt it. It is known 
that the tops of potatoes contain a large percentage of the 
organic elements of plants. 

Fromberg found in 100 ibs. of the leaves in a natural state, 
fi'om .83 to .92 per cent, of nitrogen, and that 100 lbs. of leaves 
dried contain from 5.12 to 5.76 per cent, of nitrogen. If his 
results are correct, and tliere is no reason to distrust them, we 
add to the land 50 lbs. of inorganic salts, besides nearly 20 lbs. 
of nitrogen among the organic constituents of every ton of pota- 
to tops. This would make a ton of tbcm eq\ial in value more 
tlian two tons of tlio best Ichaboe guano. 
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Ill a case wiiich I have in mind, a very poor, ■worn oiit grass 
lot, was top-dressed with fourteen ordinary cart loads of good 
stable manure to the acre. The quantity of grass was increased 
fourfold. Clover and Timothy came in as luxuriantly as on 
any new laid piece. If the top-dressing were repeated once in 
five or six years, there would be no danger of exhaustion, though 
there would bo an advantage in lodsening the eartli with the 
plough. But tlie use of stable manure should be confined 
mostly to mowing land, 'On closely fed pastures it would bo 
injudicioiis, from its exposure to tlio sun. On tlieso, ashes or 
plaster would be better. 

An Essex county farmer says: "Peruvian guano, mixed 
with loam, is unquestionably the best manure for top-dressing 
that can be found. Ashes are very good for lands that are liable 
to be washed by the fall and early spring rains. I shoiild think 
that the spring would be the best time to spread it, but ou lands 
not so situated the fall would be more proper. In tliO latter 
case the manure would be entirely mixed in around the roots of 
the grass, and all the strength of the manure would remain in 
the ground." 

An experienced and intelligent practical farmer, of Bristol 
county, says: "I top-dress moist mowing lauds in winter or 
early spring, with eight or ten loads of fine manure, or with 
about 300 lbs. of guano, mixing the guano witli twice its bulk 
of dry sand moistened with water containing about two ounces 
of sulphuric acid in solution to the' gallon of water." 

No farm should be managed without a compost heap, since it 
may be so made as to form an extremely valuable article for 
top-dressing, A quantity of meadow mud should bo dug out in 
the autumn for this special purpose. Two cords of peat mud, 
added to one cord of good stable manure, will make, in the esti- 
mation of many practical farmers, a compost of three cords of 
valuable 'manure. This has been tried repeatedly, and is con- 
stantly done by those ambitious to excel in farming. To this 
compost heap should be added, from time to time, all the animal 
and vegetable niatter adapted to ferment and enrich the soil. 
Woollen rags, the remains of fish, the blood and flesh of animals, 
the hair of animals, all these make an exceedingly rich manure. 
A most uitolligent gentleman connected with a wool factory, 
informs me that a cord of matter collected at the establishment, 
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is worth at least five or six cords of tlio best stable manure, for 
a top-dressing. This we cannot doubt, for here are tlie blood, 
the wool, pieces of the skin of the animal, a little lime, and many 
other substances, all collected together. A fermentation takes 
place, by which tlie richest gases are formed. Such a compost 
heap, with an addition of loam and mud, would-be inTaluable 
for a top-dressing. But though in most cases all tlieso sub- 
stances cannot be procured, many of them can, and should be 
saved by every one who is desirous of improving his land. Those 
who arc near the sea, or near tlie market, can procure an abun- 
dance of fish to add to tlie compost. Nothing is better for soils 
than this, A little lime added to the heap, causes its rapid and 
thoroiigh decomposition. Ashes should also be added. When 
additions of manure are made, they should be covered with mud 
or loam, to prevent waste. 

We need not enter more minutely into the details of forming 
the compost heap. It is sufficient to say, in a word, tiiat every 
tiling capable of fermentation should be added to it. The lower 
layer should be of loam or mud. Nothing is more common 
among farmers, on the death of a horse or any other animal, 
than to throw the body away. It is estimated by some, that the 
body of a single horse, when divided and mixed with peat mud 
and loam, will malte a compost worth fifteen or twenty loads of 
the best and richest manure. This is, perhaps, too high an 
estimate, but animal substances ferment rapidly, or rather they 
may be said to putrefy without fermenting, so quick is their 
decomposition. If leaves, grasses, moss, straw and other sub- 
stances of like nature, are used, lime will be useful in causing 
their rapid decay. When these are well fermented, tlie heap 
should be thrown over, and if made long and narrow, so as to 
expose tlie greater surface to the air, it will be the better. 

The yulue of a compost, properly made, is greater than the 
aggregate value of the several ingredients applied separately, no 
matter what or how rich they may be. Besides, some divisor 
is needed for concentrated or other powerful manures, by means 
of which they may bo more evenly and judiciously applied. 
Peat, or dry meadow muck, is one of the best and most availar 
ble of tliese divisors, if properly prepared by exposure to the 
influence of air and frost. No good farmer would ever use lime 
iu compost witli barnyard manure or animal substances, unless 
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peat muck, {^psum or charcoal were largely used iii the same 
mixture. 

Animals fed on rich food make far the most valuable manure. 
This wiU serve, in part, to show why the manure from the sty 
is so fertilizing. Swine are fed on a great variety of rich 
food. The actual profit of raising them, arises mainly from the 
amount of siihstances they will mix together and make into 
good manure. If the sty he supplied, at intervals, with mud, 
loam, and other vegetable matter, the farmer will not complain 
of the cost of those animals. 

Liquid manures are highly tisefiil to grasses. Caro should 
be taken to apply them, also, to the compost heap. The rich- 
ness of manure from the sty is duo to the quantity of liquid 
matter it contains. Hence the importance of adding a great 
variety of vegetable substances, loam, and mud. In a word, it 
may be said, that all liquid manures contain a large amonnt of 
nitrogen, which is one principal ingredient of ammonia, to which 
we have alluded. The importance of saving t!ie liquid of the 
stable, either with the compost, or-to be applied by itself, may 
be seen, also, in the fact that the exceeding richness of guano, 
and the manure of all fowls and birds, is due to the union of tlie 
liquids and solids. 

After fermentation has taken place in animal manures, in the 
compost or elsewhere, they maybe spread without much loss by 
evaporation, and hence it matters not whether the top-dressing 
is applied in the autumn or in the spring. Plaster is better 
spread in the spring, when the moisture of the earth makes it 
immediately available. Some prefer the autumn for spreading 
compost manures, while others prefer the spring, just before the 
thick gi'ass surrounds and protects them from the sun and wind. 
The soil, in autumn, is not injured by the loaded cart, as is liable 
to be the case in spring. Others stiil, apply them after the first 
mowing, and before the summer rains. The new crop preserves 
the manure from drying up and wasting. This, however, is 
ordinarily too busy a season to attend to it with convenience. 

We have then, these several methods of improving our pas- 
ture lands. Firht. To allow some of thera to run to wood, or 
which is far better, to plant them witii forest trees, which 
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should never have been entirely cut from them. This applies 
to poor, thin soils at a distance from the homestead. 

Second. To plough and cultivate where this can be done on 
strong, good soils, which are not too stubborn and rocky. This 
applies to many lands which have been used as pastures time out 
of mind, the soils of which are naturally good, bnt have run out 
from neglect. Put soil into a good state of culture and rich 
and nutritive grasses will flourish as naturally as weeds. The 
former arc nearly as spontaneous on good soils, as the latter 
are on poor ones. The success will depend chiefly on good 
culture if this mode is adopted. 

Third. To scarify the surface thoroughly with a sharp tooth 
harrow, sowing on a suitable mixture of grass seeds spoken of 
above, and then harrow and hrvtsh over again, the work to be 
done in September or very early in spring, if the surface is 
hard enough to go over with cattle without too much poaching. 
This applies to old pastures covered with moss, where the sweet 
grasses are run out, but which from their pai'ticiilar location 
may not be desirable for woodland, nor pay for a more complete 
and careful improvement. 

Fourth. To mix the grass seeds as evenly as possible with a 
finely divided compost and use it as a top-dressing, first haj'row- 
ing the snrfaco to loosen it, and after spreading the compost, 
brushing it over with a brush harrow to break up the lumps. 
This will cost a little more than the preceding method, but the 
grass seed will start sooner, make a larger and finer growth the 
first season and give greater satisfaction. This applies to very 
much the same class of lands as the preceding. In both cases, 
if the pasture, or any part of it is covered with bushes, they 
should of course be cut or grubbed up ; if it is wet or covered 
with stagiiant waters thoy should of course be drained oflt so as 
at least to leave a diy and healthy surface. It is unnecessary to 
say that the top-dressing should be free from weed seed, and be 
in a finely divided slate. This method of improvement is per- 
fectly practicable on thousands of acres which are now in a 
state both discreditable and unprofitable to their owners. 

Fiftli. To pasture sheep, turning in as many as the pasture 
will carry, stocking, in otlier words, pretty closely, for a few 
years, Tlio first objection that many farmers raise to this 
method is, that the cost of fences is great, and that it is a branch 
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of husbandly with which thcj are not acquainted. This may 
bo so, but the testiraoiiy of those who have tried this method is 
uniformly in its favor. I have had some experience and con- 
siderahle observation in sheep husbandry, and my attention has 
been called to the changes wrought hy sheep upon rough pas- 
tures covered with bushes and briars in part, and it appears to 
be a practicable method of improvement, while the raising of 
sheep and lambs for the shambles, is destined to be a profitable 
branch of farming. 

Irkigation.—- Another practicable means of improving our 
grass lands is by irrigation. Every casual observer, even, is 
familiar with the fact that lands are fertilized by irrigation, and 
especially that the grass by rmuiing streams shoots earlier in 
spring and makes a far more thrifty growth than lands on the 
same kind of soil which have not the advantage of running 
water. The introduction of the hydraulic ram among the 
implements of the farm, offers facilities for irrigating grass 
lands, not hitherto known, and it will unquestionably become 
hereafter an important means of guarding against our severe 
summer droughts, and of increasing vastly the production of 
our lands. 

It would be impossible to state with any detail the different 
methods adopted to effect the objects of irrigation, since it 
would require a distinct treatise upon the subject, and it is 
sufficient to allude to tho simplest mode employed witli suc- 
cess, and the advantages offered. 

Superficial irrigation, which is, perhaps, the oldest and the 
most common form, in which water is artificially applied for the 
purpose of increasing the growth of grass, was undoubtedly 
suggested by observing the wonderful effects arising from the 
overflow of rivers. Remarkable examples of tliis ai'e familiar 
to many, as the annual or periodical overflowing of the Nile, 
where the water without being left to stagnate upon the surface, 
is moving gently over it, depositing whatever alluvial matter it 
may liold in suspension. Tho extraordinary richness of the 
Valley of the Mississippi, and on a smaller scale, of the Valley of 
the Cotmocticut aud other rivers, is mainly due, also, to this 
kind of irrigation ; and this is imitated in our attempts to con- 
duct the water over grass land by a system of shallow, open 
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drains, wliicli take the water from its natural channel, keeping 
a constant flow witlio\it allowing it to accumulate in any part. 

The process of surface irrigation is' not so simple as many 
would suppose. It requires considerable skill and practice, and 
many failures have followed experiments of this kind, made 
wiUiout due care and attention. Sir John Sinclair, hoiveyer, 
in speaking of this operation calls it one of the " easiest, cheap- 
est and most certaui modes of improving poor land in pai'ticu- 
lar, if it is of a dry and gravelly nature. Lstiid when once 
improved by irrigation is put into a state of perpetual fertility, 
without any occasion for manure or trouble of weeding, or any 
other matei-ial expense ; it becomes so productive as to yield 
tlie largest bulk of hay, besides abmidance of the very best 
support for owes and lambs in the spring, and for cows and other 
cattle in the autumn of every year. In favorable situations it 
produces very early grass in the spring, when it is doubly valu- 
able ; and not only is the land thus rendered fertile witliout 
any occasion for manure, but it produces food for animals, 
which is converted into manure to be used on other lands, thus 
augmenting that great source of fertility." 

The effect and value of irrigation does not depend altogether 
upon the ai-tificial supply of moisture which it furnishes to tlio 
plant. " The mechanical action of the irrigatory current of 
water, in exercising the plants, strengtliening their organisms, 
keeping their stems and root crowns clear of obstruction, pro- 
moting the equable circulation of water and oxygen around 
them, and causing an equable distribution of the soluble mate- 
rials of tlieu- food, probably plays a considerable part in irriga- 
tory fertilization. The differences of effect, from the mere 
circumstance of flowing or stagnation of the water, are pro- 
digious ; for while flowing water coaxes up the finest indigeno^lB 
grasses of the climate, and renders them sweet and wholesome, 
and nutritious, and luxuriant, stagnant water starves, deterio- 
rates, or kills all the good grasses." 

The effect which surface irrigation produces on the nutritive 
qualities of the grasses may be seen by reference to the tables 
of analyses found in a preceding section. 

This Bubjectought to receive the careful attention of tho enter- 
prising farmer. Even a farmer of very limited means may do 
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something each year towards improving his pasture lands. He 
may lessen the area of the bushes, he may plough up a small piece 
at least, and seed down at once witli grass seed and winter rye, 
either in the spring or in the fall, and in either case liis stock 
will fare enough better to pay for it, and the next year he 
may take another piece in the same pasture till the whole is 
finished, when it will carry more stock, and more stock will 
give him more manure, and more manure will increase the 
fertility of otlier lan^s, and increased fertility will add to his 

naeans of further improvement. The difficulty with most small 
fanners is to begin. "Well begmi is half well done, for the 
moment any real improvement is begun in earnest, the interest 
is excited, the mental activity . is increased, the desire for 
improvement partakes the nature of a passion, and hence, 
though the beginning may be small, the ending may be the 
renovation of the owner as well as tho land. 



In conclusion, I have one farther suggestion to make, and 
that is, as to the propriety of encoiiraging tlie collection of 
grasses for exhibition at the anniversary festivals of our agri- 
cultural societies. It would be an easy thing, I think, to 
engage many in this fascinating pursuit. Some, iindoiibtedly, 
would be interested by the simple suggestion, but the offer of 
small premiums for the largest and best arranged collection 
would induce others to attempt it who now want something to 
stimulate them to the work. The premium, however small, 
might afford the necessary stimulus, and if an interest were 
once excited, the subject would be still farther pursued, till 
many others were interested, while the collections, if properly 
named, would do much to disseminate a higher knowledge of 
tlie exhaustlesa riehes of this class of plants. 

" The royal rose — tlie tulip's glon — 
The jasmine's gold are fair to see ; 
But whilo the graceful grasses grow, 
0, gather tliem for me I 

The pnnsy's gold and purple wing, 
Tho snowdrop'E smile may light tlie lea 5 

But whila the fragrant gi-asaes apring. 
My wreath of them shall be I " 
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